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Bus Transportation Tokens and Tickets 


Canadians taking the bus use millions of tickets each 
day. These small, colourful bits of paper have a long 
history of use in Canada. In the early nineteenth cen- 
tury, metal tokens were issued to those who had pre- 
paid a trip, whether it was across a bridge or to ride on 
a ferry or a train. With the rise of mass transit compa- 
nies in urban centres, the natural outgrowth of this 
practice was to issue bus tokens. The tokens used by 
firms operating horse-drawn coaches, electric trams, 
and motor-driven buses were manufactured from an 
array of materials, including copper, brass, fibre, vul- 
canite, and paper. Plastic was later added to this list. 
In recent decades, paper has become the medium of 
choice because it is the most economical. 


From the issuer’s viewpoint, bus tickets have several 
advantages over cash payments. Tickets provide driv- 
ers with some security against robbery because there 
is no need to carry cash to make change. They enable 
the transportation company to secure payment for its 
services in advance without having to wait for the 
exact date of the fare. And as a non-reusable substitute 
for money, tickets reduce the firm’s cost of sorting the 
various coins that people use to pay fares. 
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In the past, companies issued more than one type of 
token or ticket for different passengers. Fares were 
based on age (child vs. adult), frequency of use (stu- 
dent vs. worker), or the distance that a passenger had 
to travel (central business district vs. suburbs). The 
shapes and colours of tickets and tokens reflected 
these different fares, making it easy for the driver to 
verify that the correct amount had been paid. Today, 
one type of ticket is typically issued, and differences in 
fare are dealt with by increasing or decreasing the 
number required. Changes in colour usually coincide 
with rate hikes. Tickets are issued in perforated sheets 
to facilitate separation for use. Rates are rendered 
either as a numerical value or in terms of the service; 
for example, “Good for One Fare.” Bus tickets are 
generally produced in the town or city where the 
transportation company operates. This accounts for 
the lack of a standardized design or form among the 
tickets of different municipalities. 
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Asset Prices and Monetary Policy: A 
Canadian Perspective on the Issues 





Jack Selody, Adviser, and Carolyn Wilkins, Department of Monetary and Financial 


Analysis 


The issue addressed in this article is the extent to which 
monetary policy in Canada should respond to asset-price 
bubbles. The article concludes that: 


¢ = Maintaining low and stable consumer price inflation 
should remain the primary goal of monetary policy. 
Accordingly, monetary policy decisions currently take 
into account the effects of asset-price movements on 
aggregate demand and inflation, tightening when 
rising asset prices stimulate aggregate demand and 
easing when a crash in asset prices depresses 
aggregate demand. 


e When asset prices rise rapidly, monetary policy 
might, in principle, better achieve its objectives of 
minimizing deviations of inflation from target and 
output from potential over time by allowing inflation 
to go temporarily below target in the short run. Such 
a step might reduce the risk that a crash in asset prices 
could lead to a recession and to inflation markedly 
below target in the longer run. 


e This strategy requires, however, that asset-price 
bubbles and their effect on the economy be identified 
with some precision. Such identification is rarely 
possible, since economists are far from being able to 
determine consistently and reliably when leaning 
against a particular bubble is likely to do more harm 
than good to the real economy. 


e Monetary policy should therefore aim for temporary 
deviations from its target only under rare and extreme 
circumstances. 


¢ Housing-price bubbles should be a greater concern 
for Canadian monetary policy than equity-price 
bubbles, since rising housing prices are more likely 
to reflect excessively easy domestic credit conditions 
than are equity prices, which are largely determined 
in global markets. 


he issue of how monetary policy should 

respond to asset prices gained prominence 

during the 1990s, following an increasing 

number of booms and busts in markets for 
equity and housing in many countries.! For example, 
Japan is only now slowly recovering from the asset- 
price bubble in equity and property markets that burst 
in the early 1990s. And, although nowhere near as 
dramatic, the United States experienced a shallow 
recession following the collapse of equity prices in 
2000. This collapse, as well as other factors, such as the 
fallout from the terrorist attack on 11 September 2001 
and concerns about corporate governance, contrib- 
uted to slow the recovery. Currently, some commenta- 
tors are questioning whether rising housing prices in 
the United Kingdom and Australia are a threat to 
future economic activity in those countries. 


Given the pervasive and important channels through 
which asset prices affect economic behaviour and the 
aggregate economy, it should come as no surprise that 
monetary policy takes into account the impact of 
changes in asset prices on spending and inflation. The 
specific issue addressed in this article is whether mon- 
etary policy should respond to a special characteristic 
of asset prices, namely, asset-price bubbles.* These 
asset-price misalignments warrant separate consider- 
ation because they may have different consequences 
for spending than asset-price movements driven by 





1. There are many important asset prices in the economy, but this article will 
focus on equity and housing prices. These prices are worth special attention, 
given their large share in the balance sheets of households and businesses and 
their historical tendency to experience episodes of large swings and misalign- 
ments (i.e., bubbles). 


2. We use the terms “misalignment” and “bubble” interchangeably in refer- 
ence to any large and persistent boom in asset prices that is followed by a bust 
and that is likely to entail an asset price deviating from its fundamental value. 
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fundamentals, owing to their episodic nature and pos- 
sible non-linearities in behaviour. 


This special characteristic of asset prices has generated 
arguments that, in the presence of potentially costly 
asset-price bubbles, monetary policy might better con- 
tribute to stabilizing output and inflation by raising 
rates (“leaning against the bubble”). The idea that 
monetary policy might respond to asset-price booms 
at the expense of temporary deviations from the 
inflation target is controversial. Much has been writ- 
ten on the subject in recent years. For example, the 
Federal Reserve Bank of Chicago, the Reserve Bank of 
Australia, and the European Central Bank all recently 
hosted conferences on asset-price bubbles. 


The idea that monetary policy might 
respond to asset-price booms at the 
expense of temporary deviations from 
the inflation target is controversial. 


The remainder of this article is organized as follows. 
The following two sections draw lessons from theories 
of why asset-price misalignments might occur and 
discuss the potential role of monetary policy in fuel- 
ling asset-price misalignments. This is followed by a 
review of the reasons why asset-price bubbles might 
be costly and of the lessons to be learned from history. 
A discussion of the current role played by asset prices 
in Canadian monetary policy decisions follows. The 
discussion highlights the issues related to the identifi- 
cation of asset-price misalignments in real time, 
including some empirical examples for Canada. The 
article concludes with our views on how policy-makers 
might want to think about asset-price misalignments 
in the context of monetary policy discussions and sug- 
gests avenues for future research. 


Asset-Price Bubbles: Causes and 
Effects 


Equity and housing prices play an important role in 
the monetary policy transmission mechanism because 
they determine the value of wealth and because they 


are responsive to interest rate movements. Asset 
prices also determine the value of collateral posted 
by households and firms to obtain loans from banks. 
Finally, housing prices enter into the calculation of the 
consumer price index (CPI) and so affect inflation 
directly.? Given the importance of the indirect and 
direct channels through which asset prices affect 
economic behaviour and the aggregate economy, asset 
prices are one of the factors taken into account in the 
setting of monetary policy. The issue addressed in this 
article is whether monetary policy should respond to 
asset-price bubbles. To begin our exploration of this 
issue, we offer a brief review of the economic litera- 
ture on the causes and consequences of asset-price 
bubbles. 


In standard models of the economy, financial markets 
are assumed to be efficient and free of distortions. Eco- 
nomic agents are assumed to exhibit “rational” (opti- 
mizing) behaviour. Asset-price misalignments are not 
possible unless economic agents exogenously deviate 
from their optimal behaviours. Moreover, should mis- 
alignments somehow arise in these models, they would 
be quickly eliminated by well-informed arbitrageurs 
(Fama 1965).* | 


The real world appears to deviate from the standard 
economic model, since history is rife with examples of 
apparent misalignments in housing and equity mar- 
kets. In reviews of the theoretical literature, bubbles 
are generally classified by the behaviour that contrib- 
utes to their formation, as well as by the efficiency of 
the markets in which they occur. However, not all the- 
ories fall neatly into these categories. 


One branch of theory posits that bubbles can be caused 
by investors acting on irrational or erroneous beliefs. 
These beliefs are owing to fads or overly optimistic 
agents. In this framework, an asset-price bubble could 
occur because of exaggerated confidence in the funda- 
mentals underlying the asset (a new technology or 
organizational structure, for example) to generate 





3. Housing prices are incorporated in the “owned accommodation” compo- 
nent of the CPI, which is itself a weighted average of indexes of price elements 
of homeowners’ costs. For details, see Canada (1989). 

4. Ina small class of models, bubbles continue because of “rational” self-ful- 
filling expectations where an investor purchases an asset solely in anticipa- 
tion of selling it at a higher price to someone willing to purchase the asset for 
the same reason (Blanchard and Watson 1982; Santos and Woodford 1997). 


These models do not explain the start or end of bubbles, nor are they sup- 
ported by the data. 


eee 
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future earnings (Meltzer 2003).° Perhaps the most 
notorious real-world example of this is the “irrational 
exuberance” explanation for the rise in equity prices 
in the United States in the second half of the 1990s 
(Greenspan 1996). This explanation emphasizes the 
excessive optimism stemming from positive develop- 
ments in the real side of the economy that contribute 
to the underestimation of risk and the overextension 
of credit. The resulting excessive rise in asset prices 
leads to overinvestment in physical capital and buoy- 
ant consumer expenditures that feed back into the real 
economy, amplifying the cycle. Collyns and Senhadji 
(2003) describe how this cycle might also develop in 
the real estate market. 


In a second branch of theory, misalignments are 
explained by rational reactions to unexplained real- 
world constraints on economic behaviour. For instance, 
informational frictions may cause herding behaviour, 
in which a large number of individuals react the same 
way to new information, thereby creating an over- 
reaction in aggregate. They might react in this way— 
in full knowledge that there is likely to be an aggre- 
gate overreaction to the news—because they would 
suffer reputational damage if they did not react like 
their competitors or because they are compensated 
relative to a benchmark based on aggregate behaviour 
and therefore find it too costly to “buck the trend.”° 
Another example is given by Allen and Gale (2003), 
where banks have insufficient information about the 
investment intentions of borrowers and therefore 
underprice risk in loans to investors, thus providing 
excess credit that fuels the bubble. 


In theory, there are many reasons why bubbles can 
persist despite the presence of rational arbitrageurs 
who are collectively both well informed and well 
financed. In virtually all of these theories, the force 
behind the persistence of the bubble is rational arbi- 
trageurs who try to ride the bubble for as long as they 
can (even though they know it will eventually collapse) 
to generate high returns. What the different theories 
try to explain is why too few arbitrageurs “bet against 
the market,” thereby bringing the bubble to an abrupt 
end. Abreu and Brunnermeier (2003) provide one such 
explanation. They posit that bubbles persist in a world 
of well-informed and well-financed arbitrageurs 





5. Meltzer refers to these irrational bubbles as “Kindleberger manias.” See 
Kindleberger (1978). 


6. See Bikhchandani and Sharma (2000) for an etxcellent review of this 
literature. 


because different arbitrageurs use different methods 
for timing the market. This diffusion of exit strategies 
and the resulting lack of synchronization permit the 
bubble to persist until a sufficient mass of traders sells 
out. 


It [is] difficult for policy-makers to 
know in which direction to react to an 
asset-price misalignment: whether to 

tighten in order to lean against the 

growing bubble or to ease, in 
anticipation of the aftermath of the 
bursting bubble. 


In all economic models, asset-price misalignments are 
introduced into the model by some combination of 
exogenous element or exogenous modification to 
behaviour. The exogenous explanation for asset-price 
misalignments in these models has important impli- 
cations for monetary policy. First, it means that the 
start, length, and end of an asset-price bubble, as 
well as how the bubble will react to a change in mon- 
etary policy, will all have an unpredictable element 
because the misalignment is not fully explained by the 
economic model. This unpredictability makes it diffi- 
cult for policy-makers to know in which direction to 
react to an asset-price misalignment: whether to 
tighten in order to lean against the growing bubble or 
to ease, in anticipation of the aftermath of the bursting 
bubble. Second, changes in monetary policy may have 
unpredictable non-linear effects on the behaviours 
that are generating the bubble, since investors may be 
behaving in an economically “irrational” way that 
is not susceptible to the influence of the economic 
incentives generated by a small rise in the policy 
rate. This line of reasoning supports Bernanke’s 
(2002) and Greenspan’s (2004) view that the instru- 
ments of monetary policy are too blunt to be used 
effectively for controlling asset-price bubbles. Finally, 
actions to improve the efficiency of markets and 
reduce information asymmetries would be beneficial 
in reducing the probability of a bubble persisting.’ 





7. See Hendry and King (2004) for a discussion of market efficiency in Canada. 
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Actions to improve the efficiency of 
markets and reduce information 
asymmetries would be beneficial in 
reducing the probability of a bubble 
persisting. 


How Monetary Policy Can Make a 
Bubble More Likely 


Some economists have proposed that a monetary 
policy regime that targets low and stable inflation can 
increase the probability of asset-price bubbles forming 
because the stability associated with inflation target- 
ing can fuel excessive optimism about the future profit 
potential of new technology. Other economists think 
that an inflation-targeting regime reduces the likeli- 
hood of asset-price bubbles, but that inappropriate 
implementation of monetary policy within that regime 
can contribute to the formation of a bubble. These 
suppositions have arisen in part because of evidence 
that asset-price swings have been greater in recent 
business cycles than in previous business cycles, despite 
the success of many countries in attaining a low-inflation 
environment (Borio and White 2004). 


Eichengreen and Tong (2003) study a century’s worth 
of data from 12 countries (including Canada) and show 
that asset-price volatility is highly correlated with vol- 
atility in the monetary policy regime. Asset prices are 
less volatile in stable monetary regimes, such as those 
that target inflation, and hence the probability of a 
bubble in those regimes is lower. The increase in asset- 
price misalignments in low-inflation countries in recent 
years may therefore be the result of positive technology 
(rather than monetary) shocks, which, because of their 
uneven and uncertain effect on production possibilities, 
have an effect on revenue streams that is difficult for 
investors to predict. 


But bubbles can occur even in stable monetary policy 
regimes when credit is easily available. A long list of 
empirical studies have found a correlation between 
excessive credit growth and asset-price bubbles. For 
example, Bordo and Jeanne (2002) examined post-1970 
data for stock and property prices from 15 countries 
that are members of the Organisation for Economic 
Co-operation and Development (OECD) and observed 


that credit growth was unusually strong during the 20 
asset-price booms reflected in these data. In a similar 
study using aggregate asset-price data from 18 OECD 
countries since the 1970s, Detken and Smets (2003) 
found that, where real money and credit growth were 
particularly strong, high-cost asset-price busts have 
tended to follow asset-price booms. Borio and Lowe 
(2003), in a study of 34 countries from 1960-99, also 
found that excess credit and asset-price cycles often 
occur in tandem. 


These correlations may reflect errors in monetary policy 
that arise because asset-price bubbles are typically 
excluded from the models used for monetary policy 
advice. It may be that, in some circumstances, monetary 
policy does not give sufficient weight to the conse- 
quences of excessive credit growth, and so policy 
remains easy for too long, thereby creating a credit 
cycle that contributes to a boom-bust cycle in asset 
prices. This may happen at a time when the inflation 
target is highly credible, such that excess demand 
pressures show up first in asset prices rather than in 
inflation expectations or in the prices of consumer 
goods and services, delaying the reaction of inflation 
to excess demand pressures. If monetary policy advis- 
ers are unaware that the boom in asset prices reflects 
building excess demand pressures, monetary policy 
may inadvertently remain easy, contributing to the 
credit growth that fuels an asset-price bubble. 


In our view, an inflation-targeting regime is the best 
monetary policy regime for reducing the probability 
that asset-price bubbles will develop in the first place. 
Inflation targeting provides a stable environment in 
which nominal profits are easier to predict, thus improv- 
ing the ability of rational arbitrageurs to estimate the 
fundamental price of assets. In fact, changes in hous- 
ing and equity prices in Canada have been historically 
highly and positively correlated with the output gap, 
which is a key indicator used by the Bank of Canada 
in setting monetary policy (Charts 1 and 2). 


Why Some Asset-Price Bubbles Are 
Costly When They Burst 


Asset-price bubbles are not always costly when they 
burst but, occasionally, a bursting bubble can be asso- 
ciated with events that are very disruptive to the real 
economy. The Great Depression and, more recently, 
the situations in Japan and the United States demon- 
strate just how large the costs associated with a burst- 


SEE eee 
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Chart 1 


Change in Real Property Prices and the 
Output Gap for Canada 
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Chart 2 


Change in Real Equity Prices and the 
Output Gap for Canada 
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ing asset-price bubble can be. While Canada has few 
examples, the aftermath of its commercial and resi- 
dential property boom and bust in the early 1990s 
involved long and painful adjustments on both the 
real and financial sides of the economy. 


Asset-price booms can be costly for many reasons. 
Equity-price bubbles inappropriately reduce the cost 
of equity finance, which can cause overinvestment in 
real capital. Housing-price bubbles give home buyers 
a false sense of the real return they can expect on their 
investment, which can lead to speculative home buy- 
ing and overinvestment in the real housing stock. 
This can lead to overinvestment in physical capital, 
overconsumption, and overextension of credit. And, 
although this overspending usually reverses when the 
bubble bursts, at a minimum, the timing of spending 
is affected, thereby increasing output volatility. 


A decline in asset prices results in a deterioration in 
balance sheets that constrains spending and invest- 
ment. Falling asset prices lower the value of collateral, 
which reduces the willingness of financial institutions 
to lend. This can cause decreased spending on invest- 
ment and consumption goods and increased bank- 
ruptcies. Rapidly declining asset prices can undermine 
investor confidence by increasing uncertainty about 
the future—another reason for reduced spending and 
investment. 


Although it is easy to describe the channels through 
which a bubble can impose costs on the economy, 
actually estimating these costs is not easy, because the 
endogeneity and forward-looking nature of asset prices 
make it difficult to determine how the economy would 
have been different had asset prices not behaved as 
they did. Moreover, each episode of boom-bust in asset 
prices is unique, making summary statistics and “styl- 
ized facts” of limited use in predicting the future. At 
the same time, we believe that a few lessons can be 
drawn from studies that use multi-country analyses of 
boom-bust cycles in housing and equity markets. 


These lessons are: 


1. Not all asset-price booms result in busts (Bordo and 
Jeanne 2002; Helbling and Terrones 2003). The results of 
these studies, among others with similar conclusions, 
mean that not all bubbles end with a crash or end ina 
costly manner. As a result, knowing that a bubble is 
forming, in and of itself, is not sufficient justification for 
a policy response to the bubble. 


2. Housing-price bubbles are more likely to end in busts 
and to be costly. Helbling and Terrones (2003), for 
example, find that only 25 per cent of the equity- 
price booms in the past 30 years ended in busts, 
while around 50 per cent of the housing-price 
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booms ended in busts. Housing-price busts are cor- 
related with larger output losses than are equity- 
price busts and are drawn out over a longer period (4 
years vs. 1.5 years). The evidence for Canada, based 
on how different types of wealth affect consump- 
tion, suggests that housing-price bubbles are more 
likely to be costly than are equity-price bubbles.® 
Housing-price bubbles may also present a greater threat 
to the financial stability of the economy, given that the 
banking sector of an economy tends to be more 
exposed to loans secured by real estate. Eichengreen 
and Bordo (2002) found that virtually all episodes of 
banking stress in their data were accompanied by hous- 
ing-price busts. 


3. Asset-price busts seem to be more costly when they occur 
in financial systems that are not well regulated (Hunter, 
Kaufman, and Pomerleano 2003). Not surprisingly, econ- 
omies with financial systems that have strong supervi- 
sory and regulatory institutions, as does Canada, tend to 
weather a bubble’s collapse better than economies with 
fragile financial systems. 


Overall, the stylized facts from a wide range of empirical 
studies suggest that policy analysts should not assume 
that all asset-price bubbles will be costly when they 
burst. The uncertainty about how policy should respond 
to an asset-price bubble is even greater because the tim- 
ing of the end of a bubble is uncertain. Should pol- 
icy-makers raise rates to lean against the bubble or 
lower rates to mitigate the costs associated with the 
bubble bursting? The fickle nature of bubbles suggests 
that there is much potential for an activist policy-maker 
to get the timing wrong, thereby making matters worse 
(Laidler 2004; Stockton 2003). The evidence suggests that 
policy-makers should monitor asset-price bubbles 
closely and react only when they are sufficiently certain 
that their reaction will do more good than harm to the 
economy. They should also be cognizant of the stylized 
fact that bubbles in housing prices are more worrisome 
than those in equity prices, in part because housing 
prices tend to reflect domestic credit conditions, whereas 
equity prices tend to reflect global forces. 





8. See Pichette (2004) for a review of wealth effects in Canada. Recent esti- 
mates by Pichette and Tremblay (2003) find an average marginal propensity 
to consume (MPC) from housing wealth of 5.7 cents per dollar. This is much 
greater than their statistically insignificant estimate of the MPC from stock 
market wealth of less than one cent per dollar. This is consistent with Case, 
Shiller, and Quigley (2001), who find strong evidence across 14 countries 
(including Canada and the United States) that variations in housing wealth 
have an important effect on consumption, but only weak evidence that stock 
market wealth affects consumption. 


The stylized facts from a wide range 
of empirical studies suggest that 
policy analysts should not assume 
that all asset-price bubbles will be 
costly when they burst. 


How Asset Prices Currently Enter 
Policy Analysis 


Policy analysts at the Bank of Canada incorporate 
movements in asset prices into their analysis in many 
ways. First, fundamental asset-price values are implicit 
in the calculations that determine the value of wealth 
in the main structural model used for policy advice 
and through their direct effect on the CPI.” Second, 
indicator and monitoring models that use market- 
determined asset prices are being developed for 
policy advice. !9 Third, descriptions and analysis of 
the evolution of market-determined asset prices are 
included in the regular briefings to policy-makers 
that precede policy decisions. 


In the Bank’s main policy model, the Quarterly Projec- 
tion Model (QPM), wealth is valued at what can be 
considered to represent fundamental prices (i.e., prices 
that reflect the underlying long-term value of an asset 
rather than the current price). Since wealth is a deter- 
minant of consumption in the model, the dynamics of 
consumption are tied to the fundamental value of 
assets (Coletti et al. 1996).!* The QPM implicitly incor- 
porates estimates of the long-run (fundamental) value 
of asset prices when calculating the steady-state value 





9. For a review of these models, see Coletti and Murchison (2002). In particu- 
lar, housing prices are incorporated into several components of Canadian core 


CPI, and therefore, direct effects are taken into account in structural policy 
models. 


10. Current reduced-form models in use at the Bank do not incorporate 
asset-price misalignments. However, reduced-form models are being devel- 
oped (Gauthier and Li 2004) that should result in asset-price misalignments 
being better understood. 


11. See Macklem (2002) for details of the information used in monetary pol- 
icy decisions. 


12. The principal measure of wealth corresponds to Macklem’s (1994) consol- 


idated concept, where households are the ultimate owners of private sector 
wealth. 
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of capital (Black et al. 1994).'° Since the steady-state 
value of capital is a determinant of investment in the 
model, shocks to these fundamentals (e.g., technology 
shocks) have implications for supply and demand in 
the economy, and hence, have implications for short- 
term growth and inflation (Coletti et al. 1996). 


Missing from these models are the effects of changes 
in market-determined asset prices that do not reflect 
fundamentals—asset-price misalignments—and that 
may be perceived as persistent and important by eco- 
nomic agents. Also missing are the effects that asset- 
price misalignments may have on the ability of house- 
holds and firms to obtain credit, since asset prices also 
determine the value of collateral posted by households 
and firms.'* The importance of these effects is ulti- 
mately an empirical question and depends in large 
part on how economic agents perceive asset-price 
changes (persistent and to be incorporated into eco- 
nomic decisions or transitory and to be ignored) and 
on the ability of households and businesses to use 
their portfolios as collateral. It might also be expected 
that the magnitude of these effects would vary with 
the financial structure of the economy. While not much 
empirical work for Canada has focused on this ques- 
tion, recent evidence suggests that property prices are 
positively correlated with the availability of household 
credit across countries (including Canada), pointing to 
an active credit channel (Hofmann 2001). The impor- 
tance of this channel in Canada and the United States 
may have grown in recent years with the advent of 
home-equity financing.!° It might also be expected 
that the unique characteristics of the credit channel 
would be more prominent and therefore more relevant 
to monetary policy in the presence of large asset-price 
misalignments. 


If fluctuations in asset prices contain reliable leading 
information about gross domestic product (GDP) and/ 
or inflation, then they should be included in the infor- 
mation set considered by policy-makers.!° Unfortu- 





13. This follows from the neo-classical theory of investment, where the long- 
run desired capital stock is a function of the equilibrium level of real output 
and the real user cost of capital (derived from the solution of a multi-period 
profit-maximization problem of a representative firm). 

14. Asymmetric information gives rise to adverse-selection and moral-hazard 
problems. In this case, banks require borrowers to offer collateral to back a 
loan (Bernanke, Gertler, and Gilchrist 1999). 

15. The advent of home-equity loans has also offset the fact that housing 
wealth is less liquid than stock market wealth and subject to higher transac- 
tions costs. 

16. This could be achieved through the use of indicator models, which sys- 
tematically extract the leading information of variables. 


nately, for Canada as for most countries, the empirical 
evidence suggests that the information content of asset 
prices in general, and of equity and housing prices in 
particular, is unreliable in that they do not systemati- 
cally predict future economic activity. In particular, 
Stock and Watson (2003) find that just because a pre- 
dictor worked well in one period does not mean that it 
will work well in the next. In other words, they found 
no subset of predictors, horizons, or variables in which 
the relationship between asset prices and real eco- 
nomic activity was stable enough to be used for policy 
analysis. This said, the analysis in Stock and Watson is 
restricted to simple linear relationships that do not 
pick up the potential non-linear effects of asset-price 
misalignments. Work on a financial conditions index 
(FCI) for Canada that allows more complex interactions 
between variables and includes housing and equity 
prices does provide some leading information for out- 
put at some time horizons, although not for inflation 
(Gauthier, Graham, and Liu 2004).!7 


The discouraging results obtained with indicator mod- 
els led Gilchrist and Leahy (2002), among others, to 
suggest that movements in asset prices should be 
evaluated in structural-behavioural models that are 
explicit about their causal or structural relationship to 
economic activity.!° Theory and evidence also suggest 
that asset-price misalignments are likely to have dif- 
ferent empirical properties than asset-price fluctua- 
tions corresponding to changes in fundamentals and 
therefore should be treated differently by monetary 
policy-makers (Filardo 2001). This suggestion repre- 
sents an interesting avenue for future research on 
the relationship between asset prices and real eco- 
nomic activity. 


Identifying Bubbles: A Canadian 
Example 


Probably the reason most frequently cited for not 
responding to asset-price bubbles is the difficulty of 
identifying bubbles ex ante (or even ex post). The 





17. Predictive instability is not inconsistent with the findings of some 
researchers that housing and equity prices contain useful information about 
future economic activity in some periods for some countries. For example, 
Goodhart and Hofmann (2000) find that housing prices have leading indica- 
tor properties for inflation in 12 countries, although Cecchetti et al. (2000) and 
Filardo (2001) show that the inclusion of housing prices does not improve 
inflation forecasts in an economically significant manner. 


18. The authors refer to arguments made by Woodford (1994) that poor fore- 
casting performance of an indicator may be expected if policy-makers use this 
information and respond to it. 


TT 
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difficulty arises in large part because, as Richards 
(2003) points out, any operational definition of an 
asset-price bubble is highly subjective. The subjectiv- 
ity arises largely from two sources. First, an asset- 
price bubble is often defined as a major deviation of 
an asset price from its fundamental value, and there 
are many different yet legitimate ways to think about 
fundamental value. Second, how far and how long an 
asset price must move away from its fundamental 
value before it is considered a bubble is also highly 
subjective. 


In practice, current techniques for identification do 
not identify misalignments precisely enough for policy 
purposes, as is demonstrated by the following example 
using Canadian stock market data from the Toronto 
Stock Exchange (TSX). In this example, two measures 
of the stock market gap (the difference between actual 
fundamental price and estimates of it) are compared. 
The measures shown here have both advantages and 
drawbacks, but are nonetheless illustrative. !? 


The first estimate is drawn from the standard-valuation 
approach, which is perhaps the approach most widely 
used by market analysts and economic researchers 
alike, largely because of its simplicity. The well-known 
Federal Reserve (FED) model is a forward-looking ver- 
sion of this type of model that compares the earnings 
yield to the bond yield. Using forward earnings is more 
relevant for stock valuation, especially around turning 
points in the business cycles. The model measures the 
fair value of a stock market index as expected earn- 
ings divided by the yield on 10-year Treasury bonds. 
The ratio of the current stock index to the fair-value 
price shows the degree of over- or undervaluation.~” 


The second estimate is based on an estimate of the 
fundamental value of equity prices from a macroeco- 
nomic model (BEAM) developed at the Bank of Canada 
that identifies the long-run determinants of the TSX 
(Gauthier and Li 2004). The resulting relationship is 
often referred to as a cointegrating vector because it 





19. Since all existing measures of equity-price misalignments have important 
drawbacks, one should not rely on a single measure. See Bank of Canada 
(2004) and Hannah (2000) for applications of other stock market valuation 
techniques to Canadian data. 


20. The Fed model is based on the strong correlation between the forward- 
earnings yield of the S&P500 SX and the Treasury yield. Our use of a Canadian 
version of the Fed model presumes the same empirical regularity in the Cana- 
dian data as in the U.S. data. The Fed model also uses nominal rather than real 
rates of return, even though theory posits that the earnings yield should equal 
the real bond yield plus a risk premium. And the Fed model takes the bond 
yield as exogenous, even though it must adjust to the expected rate of return on 
capital in the long run. These drawbacks reduce, but do not eliminate, the use- 
fulness of this approach. 


identifies the common stochastic trend in the asset 
price and common macroeconomic variables such as 
output and inflation.7! The key cointegrating vector 
in the empirical model is one that relates the log of 
the stock price index to the log of nominal GDP with 
a coefficient of one, which means that the fundamen- 
tal value of stock prices grows at the same rate as 
nominal GDP in the long run. This approach to 
determining fundamental values has the appeal of 
being linked directly to macroeconomic theory. It 
also uses econometric estimates rather than arbitrary 
exogenous assumptions about the future path of rev- 
enue streams and discount rates to determine funda- 
mental values.” 


The estimates in Chart 3 show that measures of asset- 
price misalignments are highly variable, not very 
correlated, and often send conflicting signals. When 
specific episodes are examined, the measures send 
mixed signals about the degree of price misalign- 
ment at critical times for policy analysis. For exam- 
ple, during the period leading up to the stock market 
decline of October 1987, only the Fed model would 
have sent consistently worrisome signals (Chart 4). 
Moreover, by the time the signals emerged, tighter 
policy to lean against the bubble would have had 
contractionary effects following its collapse. 


This is consistent with Japanese evidence using real- 
time data, which shows that Japan’s asset bubble 
could not have been predicted with sufficient preci- 
sion to allow monetary policy to respond pre-emp- 
tively (Okina and Shiratsuka 2003). It also supports 
Bean’s (2003) view that by the time enough data were 
available for policy-makers to be confident that an 
asset-price bubble had indeed emerged, it would 
likely be too late for policy to react pre-emptively to 
the bubble in order to avoid economic disruption. 





21. In this model, the fundamental value is defined as the accumulation of 
permanent shocks to asset prices. The permanent component of every varia- 
ble is estimated in the vector-error-correction model (including stock prices) 
using the identification methodology suggested in King et al. (1991). This 
allows the construction of a stock market gap that is defined as the difference 
between stock prices and their permanent component. The gap is therefore 


the transitory component of the stock market which, by definition, should not 
last. 


22. The weakness of the approach is that there is no guarantee that the macro- 
economic variables identified in the cointegrating vector are, in fact, linked to 
the future revenue stream of the asset or to future discount rates. Another 


weakness relates to the technical point that cointegrating vectors are often 
non-unique. 
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Chart 3 
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What Might Monetary Policy Do? 


Our view of the evidence and the literature is that 
asset-price misalignments can pose important risks to 
the economy, particularly if they are accompanied by 
financial fragility and occur in the housing market. In 
and of itself this is a compelling reason for monetary 
policy to pay special attention to asset-price misalign- 
ments. As discussed earlier, the Bank of Canada cur- 
rently incorporates movements in asset prices into 
policy analysis in many ways, so that monetary policy 
reacts to these movements to the extent that they have 
an impact on the projected path of the output gap and 
inflation over the target horizon of two years. 


In the case of a large misalignment in asset prices, 
however, monetary policy objectives may be better 
achieved, at least in principle, if monetary policy were 
to lean against the misalignment at the expense of 
inflation returning to target over a slightly longer 
horizon.”? In this regard, housing-price misalignments 
are more of a concern than equity-price misalign- 
ments, since housing prices are more sensitive to 
domestic credit conditions than are equity ues, 
which are largely priced in global markets. 


In practice, the case made to take such extraordinary 
action should have a high burden of proof, for two 
reasons. First, the analysis is partial, and the full 
consequences of any policy reaction will be unknown, 
given that asset-price misalignments are excluded 
from policy models. Second, the burden of proof 
should be high because of the uncertainty surround- 
ing estimates of the size, timing, and costs of asset- 
price bubbles. The analysis should therefore strongly 
indicate that a bubble does indeed exist, that it will 
probably be costly when it bursts, and that the burst- 
ing is likely to be far enough into the future that policy 
does not run the risk of making matters worse by 
effecting a tightening on the economy simultaneously 
with the bubble bursting. The high burden of proof is 





23. This would be the case if leaning against an asset-price bubble were suc- 
cessful in either restraining its size and/or limiting the overspending and 
financial imbalances in balance sheets and credit markets that tend to accom- 
pany asset-price booms. In this case, the costs of the unwinding of the asset- 
price boom in terms of output losses and undershooting of inflation from its 
target would be lower. 


24. This view implies a symmetrical monetary policy response in which 
monetary policy leans against asset-price bubbles and leans into asset-price 
bursts. Some commentators have suggested that monetary policy should 
respond asymmetrically by ignoring asset-price bubbles while easing in 
response to asset-price bursts. The disadvantage of the asymmetrical 
approach is that asset buyers are less likely to show restraint during a bubble 
if they believe that monetary policy will be asymmetrical. 
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also essential to maintain clear communication of pol- 
icy actions and policy credibility. 

It is our view that this burden of proof would rarely be 
met. First, bubbles are difficult—though not impossi- 
ble—to identify in real time. Second, it is very difficult 
to predict when a bubble will burst, given that economic 
theory has difficulty explaining why bubbles start, 
persist, or end. Third, it is very difficult to determine 
whether a bubble will be costly on bursting, given how 
little we know about bubbles. Thus, economists are far 
from being able to determine consistently and reliably 
when leaning against a particular bubble is likely to 
do more harm than good to the real economy. For these 
reasons, inflation targeting remains the best contribu- 
tion that monetary policy can make to promoting eco- 
nomic and financial stability. 


The main thrust of the Bank’s research in this area will 
be to learn more about the relationship between fluc- 
tuations in housing and equity prices and economic 
activity in Canada, as well as how monetary policy 
interacts with these fluctuations. This will require the 
development of theoretical and empirical tools that 
model structural relationships. This is consistent with 
Friedman’s (2003) view that monetary policy should 


react to asset-price bubbles only if there is a role for 
them ina fully thought-out model of the transmission 
mechanism. 


Inflation targeting remains the best 
contribution that monetary policy 
can make to promoting economic and 
financial stability. 


Work should also be done to improve the identifica- 
tion of asset-price misalignments ex ante in order to 
help identify the sources of misalignments, in particu- 
lar, the contribution of monetary policy to fuelling the 
misalignment. We find the evidence compelling that a 
buildup in credit can contribute to the formation of 
asset-price misalignments as suggested by Borio and 
White (2004). Ultimately, housing and equity prices 
should be part of the models that the Bank regularly 
uses for policy analysis. 
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Real Return Bonds: Monetary Policy 
Credibility and Short-Term Inflation 


Forecasting 





Christopher Reid and Frédéric Dion, Financial Markets Department, and lan Christensen, 
Department of Monetary and Financial Analysis 


e By comparing the yields on conventional and 
Real Return Bonds, it is possible to calculate 
the break-even inflation rate, or BEIR, which is 
the average rate of inflation that equates the 
expected returns on these two bonds. The 
question then becomes, does the BEIR contain 
useful information about long-run inflation 
expectations? 


e The BEIR has been higher, on average, and 
more variable than survey measures of 
expected inflation over the past 12 years. The 
difference between survey measures and the 
BEIR measure of inflation expectations may be 
explained by a number of market-based 
premiums and distortions that affect the BEIR. 


e Asa result of the potential distortions and the 
difficulties in accounting for them, the BEIR 
should not be given a large weight as a 
measure of inflation expectations at this time. 


e The continued development of the Real 
Return Bond market should eventually result 
in the BEIR becoming a more useful indicator. 


e The BEIR demonstrates no clear advantage in 
forecasting near-term inflation. Over all 
horizons examined, survey measures and even 
past inflation rates yield smaller forecasting 
errors than the BEIR. 


r 1 he difference between the yields on long-term 
Government of Canada conventional bonds 
and Real Return Bonds (RRBs), which is com- 
monly referred to as the break-even inflation 

rate (BEIR), has long held out the potential of providing a 

unique, real-time, market-based measure of inflation 

expectations. Since Canada issues RRBs with 30-year 
maturities, the BEIR is constructed from yields on 
long-term bonds and indicates the expected average 
inflation over a 25- to 30-year horizon. In a study on 
the BEIR, Cété et al. (1996) concluded that this meas- 
ure needs to be interpreted with caution, owing to the 
presence of a premium for inflation uncertainty and 
other distortions resulting from the small size of the 

RRB market. The authors maintained that “the differ- 

ential over time may nonetheless be a good indicator 

of movements in long-run inflation expectations.” 

With the BEIR breaching three per cent in 2004, the top 

of the inflation target band, there has been renewed 

interest in the importance of such premiums and dis- 
tortions. Furthermore, since RRBs were first issued in 

Canada in December 1991, almost 13 years of data are 

now available to reassess the usefulness of this meas- 

ure of inflation expectations. 


The worth of the BEIR as a measure of 
inflation expectations can be examined 
from two perspectives: its usefulness as a 
measure of monetary policy credibility 
and as an aid to forecasting inflation. 
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The worth of the BEIR as a measure of inflation expec- 
tations can be examined from two perspectives: its 
usefulness as a measure of monetary policy credibility 
and as an aid to forecasting inflation. It follows that if 
the BEIR captures inflation expectations accurately, its 
position relative to the midpoint of the inflation target 
band should be a good measure of credibility. To ascer- 
tain the BEIR’s accuracy, the historical experience of 
this measure was examined in relation to alternative 
measures of the behaviour of long-run inflation expec- 
tations. While the broad trends in the BEIR conform with 
those of other measures of inflation expectations, the 
BEIR is more volatile and at times deviates signifi- 
cantly from other measures. The purpose of this article 
is to consider whether these movements can be attrib- 
uted to changes in risk premiums and other distortions 
affecting the BEIR rather than to changes in inflation 
expectations. In addition, the BEIR’s forecasting per- 
formance at short horizons is compared with that of 
survey measures of expectations and other simple 
models. 


The Interest Rate Differential and 
Inflation Expectations 


For conventional bonds, the nominal value of the cash 
flow is set in advance, while the real purchasing power 
of these cash flows deteriorates with inflation over the 
term to maturity. Therefore, to preserve the real pur- 
chasing power of these cash flows, the price of the 
conventional bonds must reflect the required compen- 
sation for expected inflation over the term of the bond 
as well as a real rate of return. In contrast, as the name 
implies, RRBs guarantee their holder a real return, pro- 
tecting them from lower returns resulting from infla- 
tion. To do so, the coupon payment and the principal 
repaid at maturity of RRBs are adjusted to include 
compensation for inflation that has occurred since the 
issuance of the bond.! Assuming that the quoted real 
yield on the RRBs is equivalent to the expected real 
return on a conventional bond, and that both markets 
are efficient, the Fisher relationship” says that, in the 
absence of premiums and distortions, the difference 
between nominal and real yields should be equivalent 
to the average expected rate of inflation over the term 
of the bonds. 





1. See “Canada—Real Return Bonds” on the Bank of Canada’s Web site 
(http: / /www.bankofcanada.ca/en/notices_fmd/ market_consult03.htm). 


2. Fisher relationship: (1+i) = (l+r)(l+n)>3n° = 
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The BEIR, Nominal and Real Yields 
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The Historical Experience (1991 to 
2003Q4) 


The Government of Canada first issued RRBs in 
December 1991. Chart 1 shows the RRB yield, the yield 
from a 30-year nominal Government of Canada bond, 
and the BEIR calculated from these two yields. 


Table 1 shows the means and measures of the variabil- 
ity of the nominal and real yields as well as the BEIR.° 
The drop in the mean and variability of the BEIR in the 
latter half of the sample coincides with a drop in the 

mean and variability of the nominal yield. This is con- 
sistent with inflation expectations and inflation uncer- 
tainty falling over the sample. The real yield also dropped 


Table 1 


Full and Subsample Statistics 
ee ee 





Mean Standard deviation 

1992— 1992— 1998- 1992— 1992-— 1998— 

2003 1997 2003 2003 1997 2003 
ee eeeEEeeeeeeSSSSeeSSSSSSSSSSFSFSFsese 
Nominal 6.83 8.02 5.64 135 0.86 0.26 
RRB 4.06 4.45 3.66 0.53 0.33 0.37 
BEIR 274 Bo 1.96 0.95 0.66 0.36 


oo ESFSFSFSFSSSSSSSSSSSSSSSSsssFesesesesese 





3. The sample includes quarterly data from 1991 to 200304 
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Chart 2 
Four Measures of Inflation Expectations 
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on average in the latter half of the sample, but its vari- 
ability was relatively unchanged. Formal inflation tar- 
gets were adopted in Canada in February 1991, and 
since December 1995 have been set to the current tar- 
get of 2 per cent. Chart 2 shows that the BEIR was above 
the inflation target in the early- to mid-1990s, tempo- 
rarily below it from late 1997 to mid-1999, and very 
close to target to the end of 2003. Longworth (2002) 
and others cite the falling level of the BEIR between 
1992 and 1997 as evidence of monetary policy becoming 
more credible. 


Also shown in Chart 2 are the three survey measures 
of expected inflation: the median expected inflation 
rate 4 to 14 years ahead from an annual survey of fore- 
casters conducted by Watson Wyatt; the semi-annual 
survey by Consensus Economics of forecasters’ infla- 
tion expectations 6 to 10 years ahead; and expectations 
2 years ahead from the Conference Board of Canada’s 
quarterly Survey of Forecasters.* The BEIR is higher than 
the other measures of expectations for the first half of 
the sample—at times by more than 150 basis points. 
It registers both the highest reading (4.9 per cent in 
March 1992) and the lowest (about 1.0 per cent in late 
1998). It also took longer to move to the target range 
for inflation. However, over the past four years, until 
the beginning of 2004, the BEIR was very close to 2 per 
cent, the Bank of Canada’s target for inflation, along 





4. Inflation two years ahead is the expected inflation rate for the following 
calendar year rather than over the next 12 months. The other survey measures 
are similarly defined. 


with the other measures of inflation expectations. From 
2000 to 2003, taking surveys as the appropriate bench- 
mark, any distortions in the level of the BEIR were, on 
average, either small or offsetting. 


Even if all of these series were perfect measures of 
inflation expectations, their levels would be expected 
to differ because they capture expectations over differ- 
ent horizons. The measures of inflation expectations 
are in fact quite different. The mean level of the BEIR 
over the 1992 to 2002 sample is 2.8 per cent, above that 
of the 4- to 14-year expectations (2.5 per cent), the 6- to 
10-year (2.1 per cent), and the 2-year (2.0 per cent). 
Thus, over this period, the longer the horizon over 
which the expectation applies, the higher the average 
expectation of inflation. This is consistent with a slow 
increase in the long-term credibility of monetary pol- 
icy, which led expectations over longer horizons to fall 
gradually. 


While it is too early to judge, the recent 
movement of the BEIR in 2004 may 
represent the beginning of a third 
significant deviation between this 
measure and survey measures of 
inflation expectations. 


The BEIR is the most variable measure of longer-term 
inflation expectations, showing an average annual 
absolute change of 0.56 percentage points, at least 
double that of the survey measures over any horizon. 
The first differences in the latter measures, taken at the 
frequencies of the respective surveys, show little cor- 
relation with changes in the BEIR, suggesting that 
changes in one (or both) of these measures reflect 
some phenomenon other than changes in inflation 
expectations (Table 2). Historically, the higher peaks 
and lower troughs of the BEIR are mainly linked to 
two episodes: 1993-95, when the BEIR increased rap- 
idly as other measures stabilized or fell; and 1997-99, 
when the BEIR dropped sharply while other measures 
fell only modestly or flattened. As of October 2004, 
the BEIR was approximately 2.8 per cent, well above 
its range over the preceding four years. While it is too 
early to judge, the recent movement of the BEIR in 2004 
may represent the beginning of a third significant 
deviation between this measure and survey measures 
of inflation expectations. 
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Table 2 


Correlations between Changes in the BEIR and 
Other Measures of Inflation Expectations 


Survey measures 1992-2003 1992-1997 1998-2003 
2 years ahead (quarterly) 0.17 0.11 0.20 

6-10 years ahead (semi-annual) 0.08 0.08 -0.36 

4-14 years ahead (annual) 0.31 - 





Differences between survey measures and the BEIR 
may reflect flaws in either measure. In this article, we 
focus on the potential distortions affecting the BEIR, 
including cash-flow mismatches, term-varying infla- 
tion expectations, inflation- and liquidity-risk premi- 
ums, and market segmentation. 


Embedded Premiums and 
Distortions: How Important Are 
They? 


The use of the BEIR to capture inflation expectations 
depends on a number of fairly strong assumptions. 
Investors are assumed to demand the same real return 
from RRBs as from conventional Government of Canada 
bonds. In addition, the BEIR calculation is premised on 
well-functioning, efficient markets with cross-market 
arbitrage. Traditional bonds are also assumed to strictly 
adhere to the Fisher relationship, which stipulates that 
the only difference between a nominal interest rate 
and the real interest rate is in fact expected inflation. 
However, several factors may cause these assump- 
tions to be violated and bias or distort the BEIR as a 
measure of inflation expectations. Furthermore, the 
calculation of the BEIR may introduce a bias, owing to 
the different structures of the component bonds. 


Cash-flow mismatch 


The RRB and the nominal bond that are used to con- 
struct the BEIR have approximately the same maturity. 
However, because the RRB’s coupon payments rise 
with inflation while those of the nominal bond are 
constant, an investor will receive different cash flows 
for the two products. A greater portion of the cash 
flow for RRBs will tend to occur later in the maturity 
structure than for conventional bonds. Since the price 
of a bond is simply the sum of discounted future cash 
flows, the two bonds will have different sensitivities 
to the expected path of real interest rates and real 
interest rate risk. These differences will influence the 


Chart 3 
The Cash-Flow Adjusted and Unadjusted BEIR 
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yield spread between the securities for reasons unre- 
lated to expected future inflation. 


Therefore, to adjust for the differences in cash flow in 
calculating the BEIR, the yield to maturity of the RRB 
should be compared not with that of a nominal 
bond, but with that of a synthetic nominal bond 
(created from a zero-coupon curve”) with exactly the 
same stream of cash flows as the RRB. Expressed dif- 
ferently, by discounting the inflation-adjusted cash 
flows with a zero-coupon curve, it is possible to solve 
iteratively for the constant inflation expectations that 
are consistent with the observed price (see Box). 


Chart 3 illustrates both the BEIR and the cash-flow- 
adjusted BEIR. The two measures are reasonably close, 
but differ significantly on occasion (Chart 4), with an 
average bias of 20 basis points. The largest source of 
week-to-week volatility in this bias calculation is the 
issuance of a new benchmark bond, since the change 
in length of maturity will alter the sensitivity to inter- 
est rates of either component bond in the BEIR. There- 
fore, the level and variations of the BEIR reflect not only 
inflation expectations, but also the discrepancy in the 
interest exposure of each bond. 





5. Results are based on the Merrill-Lynch-Spline exponential methodology to 
extract the yield curve (Brenner et al. 2001) as calculated by Bolder, Johnson, 
and Meltzer (forthcoming) 
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Box 
“Adjusting” for Cash-Flow Mismatches 


Discounting Using a Zero-Coupon Curve 

The price of a bond is the present value of its cash 
flows. The price (P) therefore reflects how much 
money must be invested today, given a certain rate 
of return (yield to maturity), for 1 periods, to pro- 
duce a specific flow of nominal payments. The spe- 
cific future nominal cash flows of a conventional 
bond are known in advance. For example, a $100 
par value semi-annual pay bond with a 5 per cent 
coupon and a maturity of 30 years will make 60 
payments of $2.50 and $100 at maturity. To deter- 
mine the present value of this bond, the cash flows 
(CF) are discounted using this formula: 


N 


P= 


Sarasa 


N 
= ¥ C/U +i) +PL/(1 +i), (1) 


La 


CF, 





where C= coupon and PL = principal. This formula 
for calculating P assumes that the interest rate (7) or 
yield to maturity used to discount each cash flow is 
constant. However, it is more appropriate to dis- 
count each cash flow at the interest rate relevant to 
when it is received. Therefore, each cash flow should 
be considered separately; or, more technically, one 
should value a bond as a package of zero-coupon 
bonds, with each payment considered its own 
bond. To determine the present value of each zero- 
coupon bond, the future cash flow is discounted 
using the yield on a zero-coupon Government 
bond with the same maturity (mm). 


N 
PRO Aves) (2) 


=a 


However, such bonds do not exist for every matu- 
rity, and therefore theoretical foundations are used 
to derive a zero-coupon curve. This article relies on 
the Merrill-Lynch-Spline methodology to extract 
the yield curve as calculated by Bolder, Johnson, 
and Meltzer (forthcoming). 





The Cash-Flow Adjustment 

From equation (1) above, it follows that, for a given 
interest rate, the further out the cash flow, the lower 
the present value. Since a greater portion of the 
cash flows of RRBs typically occurs later in the 
maturity cycle than with conventional bonds, an 
adjustment for this difference in structure should 
be made. 


There are several equivalent ways to approach the 
cash-flow adjustment. If expected future inflation is 
known and constant over the term of the RRB, then 
the stream of nominal payments from an RRB is 
also known (the fixed coupon and principal are 
adjusted for inflation). The necessary portfolio of 
zero-coupon bonds to replicate those cash flows 
exactly can then be constructed. The present value 
of this portfolio is determined by summing each 
cash flow that has been discounted using the zero- 
coupon curve. 


me POM ue(lern)  - 
m= | (1 nag) 
N m 
Re wrliaen) n 
ay t+m ~ RPC — : (3) 
aks CIs) sa) 


where RCF = real cash flow, RC = real coupon, and 
RP = real principal. Of course, expected inflation is 
not known, but since the current market price of 
the RRB contains an implicit valuation of expected 
inflation (the BEIR), this measure can now be calcu- 
lated by solving iteratively for the constant infla- 
tion rate that equates the market value of the RRB 
with the calculated value of the synthetic portfolio 
of zero-coupon bonds. By matching the cash flows 
of the RRB with a portfolio of zero-coupon bonds, 
the differences in the timing of the cash flows are 
accounted for. A slightly different but equivalent 
approach consists of maintaining the constant infla- 
tion assumption but altering the level of inflation 
until the resulting present value of the inflation- 
adjusted cash flows (discounted by the zero-cou- 
pon curve) is equivalent to the observed market 
price of the RRB. 
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Chart 4 


Bias Resulting from Differences in Cash Flow 
(BEIR — adjusted BEIR) 
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The bias will also be a function of the slope of the yield 
curve, and accounting for it will further improve the 
measure of inflation expectations from RRBs. In Octo- 
ber 1996, for example, the yield curve was particularly 
steep, which caused the BEIR to understate inflation 
expectations by 31 basis points. Conversely, in March 
2000, the yield curve was flat to inverted,° and infla- 
tion expectations would have been overstated by 10 
basis points. 


Term structure of inflation expectations 


The BEIR is not a forward rate,’ in the sense that it 
doesn’t refer to a future rate of inflation, but rather, is 
more closely aligned with the average of inflation 
over the maturity of the bonds. For example, if infla- 
tion is expected to be high for some period of time 
and then to return to 2 per cent, the BEIR will be 
above 2 per cent, even though it is a long-term meas- 
ure. Thus, in order for the BEIR to be a good measure 
of average inflation expectations, the term structure of 
inflation expectations must be relatively constant. 
When this assumption fails, a bias is introduced into 
the BEIR measurement. As a result, term-varying infla- 
tion expectations will alter the level of the BEIR, add- 
ing to its variability even when long-run expected 





6. The yield to maturity on a 30-year conventional Government of Canada 
bond was significantly lower than that of a similar bond with 20 years to 
maturity. 


7. A forward rate is an interest rate that is set today but has future start and 
stop dates. 
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inflation is unchanged. In this section, we explore the 
extent to which the current reading of the consumer 
price index (CPI) and short-term inflation expectations 
can affect the BEIR. 


In order for the BEIR to be a good 
measure of average inflation 
expectations, the term structure of 
inflation expectations must be 
relatively constant. 


Table 3 shows the results of a sensitivity test of the BEIR 
obtained under different levels of short-term inflation 
expectations that last for varying lengths of time before 
reverting to the inflation target of 2 per cent. For 
example, if inflation is expected to be 3 per cent for the 
next six months and 2 per cent for the remainder of 
the 30 years to maturity, we should observe a BEIR of 
2.03 per cent (while average inflation is 2.02 per cent).° 
Clearly, a large and persistent deviation of inflation 
expectations is required to create a significant bias. 
The bias owing to the term structure of inflation 
expectations is typically no larger than 3 to 4 basis 
points (Christensen, Dion, and Reid 2004). However, 
the bias will most likely be at its maximum (approxi- 
mately 10 basis points, based on our sample) at criti- 


Table 3 


BEIR under Different Structures for Inflation 


eS 
Period of high 3% expected 4% expected 5% expected 








expected inflation inflation inflation 
inflation 

before BEIR Average BEIR Average BEIR Average 
returning to (%) inflation (%) — inflation (%) inflation 
the target (%) (%) (%) 

(2%) 
———eeeeeeeSSSSSSSSSSSSSFSFSFMMMmsmsmmfsfHsFeseF 
6 months 2:03 2:02 2.05 2.03 = - 

1 year 2.055 2208 PEMA PAO) PGS 2518) 

2 years ZO 207 Papa Pe Ale Zool 220 

5 years PAPISs PAVE ZOUMEZIOS 2G DAD, 

10 years >. BAe 233 2.94 2.66 3.42, 2:99 

15 years 2.050 32250) 3.30 3.00 3:97 3.49 

30 years 3.00 3.00 4.00 4.00 5.00 5.00 





8. The difference between the BEIR and average inflation is driven by the 
coupon structures of RRBs and nominal bonds. 


Chart 5 
Survey/BEIR Difference and Inflation Uncertainty 
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cal times, perhaps following a large relative price 
shock when monetary authorities will be looking for 
evidence that this shock is feeding into inflation 
expectations. 


Inflation-risk premium 


Inflation risk reflects the probability that the actual 
inflation rate will not match the expected rate. If infla- 
tion is significantly higher over the term of a conven- 
tional bond than was anticipated at the time of purchase, 
the realized real rate of return will be lower than the 
anticipated real rate of return. Investors in conven- 
tional bonds require compensation for this risk, result- 
ing, other things being equal, in higher nominal yields. 
In contrast, RRB investors do not face inflation risk 
because RRBs compensate for realized inflation.” For 
this reason, the BEIR contains a positive inflation-risk 
premium, the magnitude of which is in turn depend- 
ent on the degree of uncertainty about future inflation 
and the degree of risk aversion. 


Chart 5 shows two proxies of long-run inflation 
uncertainty. The first is a measure of the disagreement 
among forecasters who responded to the Watson Wyatt 
survey, calculated as the difference between the upper 
and lower quartiles of reported inflation expectations 
at the 4- to 14-year horizon. The second measure is 
inflation uncertainty over a 5-year forecast horizon 





9. In practice, there is some inflation risk, owing to the indexation lag and 
taxation. 


derived from a GARCH model developed by Craw- 
ford and Kasumovich (1996).!° 


Coté et al. (1996) suggest that the increase in the BEIR 
in 1994, which was not accompanied by a similar 
move in survey measures, may reflect an increase in 
the inflation-risk premium. If changes in the premium 
for inflation uncertainty are an important factor in 
explaining movements in the BEIR, then sharp 
movements in these proxies should be associated 
with similar movements in the BEIR. Yet both meas- 
ures fail to indicate a rise in inflation uncertainty in 
1994 or a significant decline in 1997. Crawford and 
Kasumovich’s measure of inflation uncertainty fell 
dramatically during the 1980s but has been relatively 
stable since 1992. Similarly, survey disagreement fell 
between 1991 and 1994 but was relatively stable 
afterwards. The simplest explanation is that devia- 
tions of the BEIR from survey measures of inflation 
expectations are the result of some phenomenon 
other than changes in uncertainty regarding inflation. 
Liquidity-risk premium 

Owing to the relatively small number of RRBs out- 
standing, investors may demand a higher yield on 
RRBs to compensate them for the risk that they will 
not be able to sell RRBs quickly or will have to sell at 
unfavourable prices. Other things being equal, this 
will result in a higher real yield and a lower BEIR. If 
this liquidity-risk premium is present, it should fall 
over time as more RRBs are issued and traded. In fact, 
there has been an improvement in liquidity since the 
beginning of the RRB program. The stock of RRBs out- 
standing increased from $4.1 billion at the end of 1994 
to $17.3 billion at the end of 2003, rising from 9 per 
cent to 26 per cent of federal government marketable 
debt with a maturity of 10 years or greater. 


However, even with a much greater stock outstanding, 
the liquidity premium may rise during periods when 
investors demonstrate a heightened preference for 
highly liquid assets. A dramatic deterioration in liquid- 
ity, if there were one, could explain the declining dif- 
ferential between the BEIR and survey measures of 
expected inflation between 1997 and 1999. During that 
period, global financial markets were heavily influenced 
by a series of shocks, chiefly the Asian crisis and the 





10. Similar analyses were undertaken using implied volatility from long-term 
swaptions as a proxy for long-term inflation uncertainties in the sample 1997 
to 2003. No positive relationship was identified. A swaption gives the holder 
the right (but not the obligation) to enter into an interest rate swap having a 
predetermined fixed rate at some later date. 


a Kg 
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Russian bond default. It is conceivable that, under these 
conditions of financial instability, the value investors 
placed on liquidity increased substantially. Shen and 
Corning (2001) find evidence of an increase in the 
liquidity-risk premium in the U.S. bond market from 
1997 to 1999, using the yield spread between on-the- 
run and off-the-run conventional 10-year Treasury 
bonds as a proxy for the lower bound of the liquidity- 
risk premium in Treasury Inflation Protected Securi- 
ties (TIPS), which are U.S. inflation-linked bonds. On- 
the-run bonds are the most recently issued bonds and 
are considered to be highly liquid. Conversely, off-the- 
run bonds are older securities that trade less often and 
are relatively less liquid. Therefore, by comparing the 
yield spread between the liquid on-the-run and the less 
liquid off-the-run bonds with similar maturities, the 
value of liquidity can be approximated." 


The relative lack of liquidity of RRBs compared with 
conventional bonds also discourages arbitrage, con- 
tributing to a less-efficient market. The resulting 
lack of efficiency in the RRB market could in turn lead 
to persistent mispricing. Lack of liquidity in the 
secondary market, for example, may make it difficult 
for market participants to complete a short RRB trans- 
action (borrow and sell now, with the hope of 
purchasing the bonds more cheaply in the future). 
Participants’ difficulty in borrowing RRBs to execute a 
short sale has been greatly alleviated by the evolution 
of security lending, as pension funds and other large 
accounts now regularly lend securities from their 
portfolios in return for a fee. However, the current 
strong demand for RRBs and the lack of depth in the 
secondary market could make it more difficult to pur- 
chase RRBs in order to return the borrowed securities 
(i.e., unwinding the short sale). A difficulty in covering 
a short RRB position limits participants’ ability to take 
advantage of possible market mispricing. Specifically, 
if the BEIR were significantly higher than expected 
inflation, participants would normally buy conven- 
tional bonds and sell RRBs until this mispricing was 
eliminated. However, a difficulty with purchasing 
RRBs (once the price has fallen closer to fundamentals) 
in order to exit from a short RRB position would imply 





ll. The high value of on-the-run U.S. Treasury bonds in the repurchase mar- 
ket may result in an upward bias in this measure of liquidity in the United 
States. Christensen, Dion, and Reid (2004) find little evidence of a liquidity- 
risk premium in Canada using a similar methodology. However, it is possible 
that this method of measuring liquidity is not particularly suited to the Cana- 
dian experience, since there is little difference in on-the-run and off-the-run 
securities. 


that RRBs can remain mispriced!* over the short term. 
An increase in supply or the anticipation of greater 
supply should act to moderate this effect over time. 


Market segmentation and supply 
constraints 


Coté et al. (1996) and Mayer (1998) argue that the BEIR 
may reflect not the overall market view of inflation 
expectations, but the view of a non-representative 
subset of investors. The argument that the RRB market 
is segmented among investors with different degrees 
of risk aversion in regards to inflation requires the sup- 
ply of RRBs to be relatively inelastic. In other words, if 
only a small amount of inflation-linked debt exists, it 
is likely to be owned by those with the highest infla- 
tion expectations or the biggest need for inflation pro- 
tection, or by investors who have some tax advantage 
that allows them to accept a lower yield. As the amount 
of debt grows, however, inflation-linked debt should 
increasingly be held by investors who more accurately 
reflect the average expectation of, and sensitivity to, 
inflation. In the short run, it is reasonable to consider 
supply as being constrained (e.g., by rigid govern- 
ment funding policies or the high fixed costs faced by 
corporations implementing an inflation-linked borrow- 
ing program). To date, the supply of these types of 
securities has been relatively unresponsive to changes 
in price. In the long run, however, supply should also 
adjust eventually to take advantage of lower funding 
costs. 


Using expectations survey data from Watson Wyatt, 
the maximum and upper quartile cutoff of responses, 
along with the BEIR, are plotted in Chart 6. Until 1996, 
the BEIR is usually inside the upper quartile of infla- 
tion expectations, consistent with RRB investors not 
representing the average investor. !% Subsequently, the 
BEIR falls below this range. The break in this relation- 
ship in 1996 coincides with the announcement of the 
launch of the TIPS program. Not only did this mean 
more global supply and expected future supply 
through government issuance, it may have raised 
expectations regarding the development of the corpo- 
rate inflation-linked securities market and led to more 
interest in, or acceptance of, Canadian RRBs. As a 





12. The price distortion is in theory symmetrical and is dependent on 
demand conditions. 


13. Note that the survey used for comparison may be subject to the same crit- 
icism, since respondents are drawn only from financial institutions and not 
from the whole population. 
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Chart 6 
Upper Bound of Inflation Expectations 
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result, the degree of market segmentation may have 
diminished. 


The Importance of Distortions Today: 
An Open Question 


The correct interpretation of the high level of the BEIR 
in October 2004 and in particular of its movement 
towards the upper band of the inflation target remains 
an open question. A rise in long-term inflation expec- 
tations reflected in the BEIR would suggest that mar- 
ket participants do not expect the Bank of Canada to 
conduct monetary policy so as to contain inflation (an 
erosion of credibility). The most recent survey data 
(as of October 2004), however, do not show a similar 
increase in expectations, suggesting that perhaps the 
recent value of the BEIR reflects temporary market dis- 
tortions rather than increasing inflation expectations 
or heightened inflation uncertainty. Supporting this 
argument, some market participants argue that a re- 
evaluation of equity risk by investors after the sharp 
declines in equity markets between 2000 and 2002 is 
driving strong demand for alternative means to hedge 
inflation and increase portfolio diversification (Can- 
ada 2003). This strong demand and the relatively fixed 
short-run supply of index-linked debt may have 
driven the real yields on RRBs temporarily below the 
long-run expected real interest rate, resulting in a 
higher measure of the BEIR even if expected inflation 
were unchanged. Consistent with this argument, the 


real yield declined from approximately 3 per cent in 
November 2003 to about 2.3 per cent in October 2004 
(Chart 1). The elevated level of the BEIR might there- 
fore be the result of a portfolio shift and could indicate 
that the RRB market is still highly segmented. 


The correct interpretation of the high 
level of the BEIR in October 2004 and 
in particular of its movement towards 
the upper band of the inflation target 
remains an open question. 


The high level of the BEIR is the result not only of an 
earlier decline in the real rate, but also of an increase 
in the yields of conventional Government of Canada 
bonds. In addition, the relatively stimulative stance of 
monetary policy, a strengthening in the global economy, 
and rising oil prices could all be contributing to higher 
inflation expectations or inflation uncertainty. How- 
ever, while an increase in expectations or uncertainty 
cannot be dismissed, it is highly probable that the recent 
increase in the BEIR significantly exaggerates any 
change in expectations and/or uncertainty.'* It 
remains to be seen whether alternative measures of 
inflation expectations (such as surveys) will fail to 
confirm an increase in inflation expectations or height- 
ened uncertainty, as has occurred in the past. 


The BEIR as a Measure of Credibility 


If the BEIR’s movements reflect inflation expectations 
or an inflation-risk premium, they should be a good 
indicator of monetary policy credibility. When the 
BEIR is evaluated as a measure of the credibility of 
monetary policy, the existence of an inflation-risk 
premium is not a drawback, since uncertainty about 
future inflation must reflect investors’ views about 
the central bank’s willingness and ability to take action 
to control future inflation. Since inflation uncertainty 
is positively correlated with the level of inflation or 
inflation expectations, the BEIR will tend to move 





14. For example, to get a BEIR near 2.7 per cent, according to Table 3, inflation 
expectations would have to be 3 per cent for the next 15 years before return- 
ing to 2 per cent. 
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more than one for one with an increase in expected 
inflation. Either a lower, or a less variable, inflation- 
risk premium would be a sign of increased credibility. 


If the premiums and distortions discussed in this article 
are unable to account for the movements in the BEIR 
over history, there is a higher probability that the BEIR 
was reflecting long-term expected inflation. However, 
over the 1990s, it is likely that most of these premiums 
and distortions were present in some form. Given these 
findings, there is reason to doubt that the BEIR was a 
good measure of credibility over this time period. 
However, over the period 2000Q1 to 200304, both 
the BEIR and survey measures of inflation expectations 
were relatively stable, near 2 per cent. More precisely, 
the mean of the BEIR was 2.2 per cent, and it was 
between 1.8 and 2.6 per cent 95 per cent of the time 
(although week to week it is not uncommon to see 
changes of up to 17 basis points in either direction). If 
surveys are an appropriate benchmark, this suggests 
that the premiums over this period were small relative 
to the past, and that the BEIR has improved as a meas- 
ure of the expected average rate of inflation. However, 
more recent signs of distortion make it more difficult 
to draw inferences about credibility. The continued 
development of the RRB market should eventually 
result in the BEIR becoming a more reliable indicator 
of the credibility of monetary policy. 


The continued development of the 
RRB market should eventually result 
in the BEIR becoming a more reliable 

indicator of the credibility of 
monetary policy. 


Forecasting Power 


A good gauge of credibility is not necessarily a good 
forecast of inflation outcomes, especially if monetary 
policy reacts to measures of inflation expectations. 
However, there is some evidence from the United King- 
dom in favour of using interest rate measures for fore- 
casting inflation. Scholtes (2002) finds that the forecast 
accuracy of the BEIR, constructed using index-linked 
gilts (U.K. inflation-linked bonds) with a 2-year matu- 
rity, outperforms survey measures of expected infla- 
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tion at a 2-year horizon. Other measures of inflation 
expectations derived using index-linked gilts in the 
United Kingdom have also been shown to possess 
predictive power for inflation at the 1- to 4-year hori- 
zon (Breedon 1995; Barr and Campbell 1997). 


In Canada, RRBs are issued only with long maturities, 
and thus, the relatively short span of RRB history does 
not permit a comparison of the BEIR with the realized 
average rate of inflation over a 30-year horizon. Yet 
the BEIR should be influenced by expected inflation over 
many different horizons and, as a result, may contain 
useful information about inflation (CPI excluding taxes 
and core inflation) over a short to medium horizon. 
The results of the BEIR’s forecasting performance over 
a policy-relevant horizon are shown in Table 4 . Over 
the entire sample, the BEIR has the worst forecast per- 
formance for CPI excluding taxes in terms of root 
mean-squared errors (RMSEs). Survey measures and 
even past average inflation rates yield lower RMSEs 
than the BEIR at all horizons examined. The volatility 
in the BEIR caused by premiums and distortions in the 
first part of the sample is one potential explanation for 


Table 4 


Root Mean-Squared Forecast Errors of the BEIR 
and Other Measures of Inflation Expectations 
for Total CPI Inflation, Excluding Taxes 


-_-_eeeeeoeoee————————————— — — 


Forecast Horizon 





Sample starting 1992 Sample starting 1998 

lyear 2years 3years year 2years 3 years 
ee 
BEIR GZ eee 1.80 1.02 eS 0.97 





Naive measures 


Inflation over the 


past 12 months 1.16 1.07 1.06 1.46 1.40 IPE 
Inflation over the 

past 24 months 1.01 1.00 1.02 1.24 28, 223 
Inflation over the 

past 36 months 0.97 0.98 1.08 iL, IP Lay 1.28 
Inflation target 0.89 0.85 0.81 0.89 0.94 1.00 


Survey measures 


6 months ahead® 0.85 0.84 0.79 1.02 1.10 0.94 
2 years ahead? 0.86 0.92 0.90 0.93 110 0.94 
6-10 yearsahead© 0.85 0.86 0,95 0.79 0.79 0.894 


—————oo ee eee 
a. Quarterly Business Confidence Survey: Conference Board 

b. Quarterly Survey of Forecasters: Conference Board 

c. Semi-annual: Consensus Economics 

d. Limited number of observations (10 or less) 


its poor near-term forecast performance. The 6- to 10- 
year survey expectations have RMSEs that are roughly 
half as large as the BEIR and were much closer to the 
inflation target for the whole sample. The best forecast 
performance is dependent on the horizon, but comes 
from either surveys of expectations or simply using 
the inflation target as a forecast for future inflation. 
These results are actually reassuring, in the sense that 
the BEIR does not simply reflect changes in short-term 
expected inflation. 


Conclusions 


The merit of the BEIR as a measure of long-term infla- 
tion expectations is dependent on the importance of 
risk premiums and distortions and our ability to account 
for these factors. Having set out to consider whether 
the differences between survey measures and the BEIR 
can be explained by these various premiums and dis- 
tortions, we argue that neither cash-flow mismatches 
nor term-varying inflation expectations can account 
for the difference. In addition, proxies of inflation 
uncertainty suggest that, while this premium did change 
over the sample, the timing did not coincide with 
movements in the BEIR. Futhermore, the liquidity-risk 
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The Evolving Financial System 
and Public Policy: Conference 
Highlights and Lessons 


Pierre St-Amant and Carolyn Wilkins, Department of Monetary and Financial Analysis 


he Bank of Canada hosted its 12th annual 

economic conference in Ottawa on 4 and 

5 December 2003. The subject of this confer- 

ence was “The Evolving Financial System 
and Public Policy.” Representatives from various public 
and private organizations joined Bank of Canada staff 
to discuss three key issues affecting the financial sys- 
tem: financial contagion, implications of bank diversi- 
fication, and financial sector regulation. In this article, 
we report the highlights of the papers presented at the 
conference and the discussions around the presenta- 
tions. The views of the conference panelists, who 
closed the conference with their perspective on the 
papers and the discussions, are also summarized. We 
conclude with key lessons for policy and directions for 
future research.! 


Financial Contagion 


The Bank of Canada works to promote a sound and 
stable financial system, one in which problems in one 
part do not trigger instability elsewhere. Financial 
markets and financial infrastructure arrangements 
are becoming increasingly interrelated and globalized. 
It is therefore important to understand the channels 
through which financial crises spread across institu- 
tions, sectors, and countries so that policy-makers 
can understand how to safeguard systems against 
contagion. 


Three conference papers attempted to gain insight 
into the nature of contagion. Santor (2004) studies the 
extent to which Canadian banks have become glo- 





1. Conference papers and discussions are available on the Bank of Canada 
Web site at: <www.bankofcanada.ca/en/economic_conference2003/ 
index.htm>. Proceedings of this conference will be published in 2004. 


balized and how Canadian foreign-asset exposures 
have adjusted to crisis events. Using firm-level panel 
data from 1984 to 2003, the author finds that Canadian 
banks are very active globally, and that the composi- 
tion of exposures has changed over the past two dec- 
ades. In particular, Canadian banks now have lower 
foreign exposures in terms of deposits and loans but 
higher exposures in terms of foreign securities. The 
author finds that banks do not adjust their portfolios 
of foreign securities immediately in the presence of 
a crisis. Nor does a banking crisis in one country 
appear to influence whether banks continue to do 
business with countries that have similar characteristics. 


Gobert, Gonzalez, Lai, and Poitevin (2004) study the 
lending market under centralized and decentralized 
systems. The authors develop a general-equilibrium 
model of a competitive interfirm lending market in 
which firms can borrow or lend. They identify a 
source of inefficiency in this market that may lead to 
financial fragility. For instance, a liquidity shock can 
have a persistent component and can lead to firm 
failures that are inefficient. In this model, the authori- 
ties can help to eliminate this inefficient equilibrium by 
ensuring that there is sufficient liquidity in the system. 


The discussant, Douglas Gale (New York University), 
was of the view that this paper represents a good step 
towards the goal of building models that can be used 
to analyze the welfare implications of financial system 
policies. More real-world institutional features must 
be included in such models, however, before that goal 
is achieved. 


Gropp and Vesala (2004) take this field of study a step 
further by using market-based indicators to determine 
the probability that a European bank faces financial 
difficulty, given that other European banks are also 
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facing difficulty. They find significant evidence of 
contagion both domestically and across borders. This 
contagion appears to be typically generated by partic- 
ularly concentrated interbank exposures. They also 
find that larger banks are the main sources and the 
main victims of cross-border contagion. The discus- 
sant of this paper, Maral Kichian (Bank of Canada), 
underscored various caveats to these conclusions, 
including the possibility that regressors in the esti- 
mated models might be endogenous. Nonetheless, 
their study provides a useful starting point for future 
research on this topic. 


Bank Diversification 


Central banks rely on the financial system to transmit 
the effects of monetary policy actions to the real econ- 
omy. For this reason, it is very important to understand 
the implications of new business lines and changing 
strategies for pricing and diversifying risk. Two con- 
ference papers contributed to our understanding of 
the links between the changing behaviour of financial 
institutions and risk-return trade-offs. These papers 
suggest that diversification, encouraged to some 
extent by regulatory changes, has not always had 
beneficial implications for the risk-return trade-off. 


Stiroh (2004) studies the implications for risk-adjusted 
profits of the shift in the activities of U.S. bank hold- 
ing companies (BHCs) towards a wider range of finan- 
cial services. This shift was encouraged by many 
factors, including regulatory changes, such as the 
Gramm-Leach-Bliley Act of 1999. This Act explicitly 
allowed bank holding companies and their subsidiar- 
ies to engage in a host of new activities, such as bro- 
kerage, portfolio advice, and underwriting. The 
author finds evidence of diversification benefits in 
terms of higher measures of risk-adjusted profitability 
for BHCs that earn most of their revenue from net 
interest income. However, these gains are usually off- 
set by the increased exposure to volatile non-interest 
activities. These results are based on a sample of over 
1,800 BHCs over the 1997Q1-2002Q2 period. 


In a related paper, D’Souza and Lai (2004) study the 
effects of regional and industrial diversification in 
portfolios, and of diversification in business lines and 
financing sources, on the efficiency of Canadian 
banks. They construct a measure of efficiency using a 
portfolio-allocation approach. The authors find that 
bank efficiency is increased by diversification of busi- 
ness lines and financing sources; reduced by regional 


diversification; and unaffected by industrial diversifi- 
cation. These results are based on a sample of five 
major Canadian banks over the 1997Q1-2003Q3 
period. The discussant, Varouj Aivazian (University of 
Toronto), found this approach an improvement over 
the existing literature because it explicitly takes into 
account the risk-return trade-off facing banks and, 
hence, the overall welfare of banks and depositors. 
The discussant also noted that, in future work, it may 
be useful to look at some of the model’s assumptions 
that appear to be overly simplistic. For example, the 
model does not explicitly account for informational 
frictions or for non-pecuniary elements in bank 
returns that are not captured in price and market 
return data (e.g., credit rationing and the use of 
collateral). 


These papers highlight the importance of studying 
diversification using measures that explicitly account 
for the risk-return trade-off. Discussant Christian 
Calmés (Bank of Canada) made the point that, if it is 
true that diversification does not always raise the risk- 
adjusted returns to banks, future work should concen- 
trate on determining the reasons why banks are not 
making more profitable portfolio choices. At the same 
time, discussion by conference participants revealed 
many deficiencies in the data used (e.g., short sample 
periods, combining book and market value data, omit- 
ting some practices such as off-balance-sheet activi- 
ties), pointing to a major challenge for this type of 
analysis. 


Financial Sector Regulation 


The Bank of Canada is very interested in how the 
regulatory environment, including the regulations 
themselves, supervision, or regulatory governance 
(the governance arrangements of the regulatory 
agencies themselves), can best promote macrofinan- 
cial stability. The regulatory environment is defined 
by the rules and incentives that influence the decisions 
of regulators, financial institutions, and non-financial 
actors. Getting the incentives right is important for 
sound economic performance, and these incentives 
must adapt to a changing financial landscape. Several 
aspects of this issue were addressed at the conference, 
including the relationship between governance and 
financial sector soundness, the theoretical basis of 
bank regulations for capital requirements, and the 
implications of bank capital requirements for the 
transmission of monetary policy. 
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Das, Quintyn, and Chenard (2004) study the relation- 
ship between regulatory governance and the sound- 
ness of the banking sector. They construct indexes of 
banking sector soundness, regulatory governance, 
and public sector governance for approximately 50 
countries. They then test whether these indexes are 
related to the capacity of the banking sector to with- 
stand shocks. Their regression results indicate that 
good regulatory governance has a statistically signifi- 
cant, positive influence on banking sector soundness. 
The results further indicate that macroeconomic con- 
ditions, as well as the quality of political institutions 
and public sector governance, also contribute to the 
soundness of the banking system. The main lesson 
from this paper for policy-makers is that good regula- 
tory governance will pay off in the soundness of the 
domestic financial system. The authors suggest that 
future work could extend these tests beyond the bank- 
ing sector to the entire financial system. 


Although he agreed with the main conclusions of the 
paper, the discussant, Claudio Borio (Bank for Interna- 
tional Settlements), mentioned various limitations in 
the study’s empirical exercise, most of which were 
related to a lack of adequate data. Developing better 
multi-country data will be key for making further 
progress with this type of analysis. 


Dionne’s (2004) analysis of the optimal design of reg- 
ulation for the banking sector is based on an extensive 
review of the literature. He argues that bank regula- 
tion can be justified in principle by the possibility that 
bank runs could prevent banks from playing their cru- 
cial role as the main provider of liquidity to the econ- 
omy. The author views deposit insurance as one type 
of regulation capable of mitigating that risk. That said, 
Dionne thinks that national authorities should con- 
tinue to improve deposit insurance by better aligning 
its pricing with the risks faced by individual banks. 
Authorities should also explore the possibility of 
using other regulatory tools, such as subordinated 
debt, and should work to improve bank governance. 
With respect to minimum capital-adequacy require- 
ments, Dionne argues that there is little evidence that 
this approach reduces bank risk and some evidence 
that it may be the source of costly distortions. 


The discussant, Paul Beaudry (University of British 
Columbia), argued that Dionne’s paper, and the litera- 
ture in general, put too much emphasis on bank runs 
as the primary source of problems in the banking 
industry. He considers the main difficulty with the 
banking system to be one of delegated monitoring 


(e.g., investors delegating to banks the authority to 
monitor business loans). 


Gale (2004) voices concerns similar to Dionne’ sre- 
garding capital-adequacy requirements. The author 
built a simple model of an economy with a financial 
sector in which banks play a pivotal role owing to 
incomplete markets. The chief conclusion to be 
drawn from this model is that imposing constraints 
on capital adequacy does not improve overall wel- 
fare because market forces ensure that banks choose 
the right capital structure in equilibrium. Exten- 
sions of the basic model generate cases where the 
allocation of resources determined by the market is 
not necessarily optimal, but minimum capital 
requirements still do not seem to improve welfare 
(and, in fact, may actually reduce it). While this 
work raises important questions, the applicability 
of its findings for policy may be limited by the sim- 
plicity of the model. In particular, the discussant, 
Vincenzo Quadrini (New York University), noted 
that this model may not capture all the relevant 
externalities associated with the functioning of 
financial markets. 


Changes in capital requirements can, in principle, 
affect how banks price risk and change the cyclical 
properties of bank capital. Van den Heuvel (2004) 
examines how capital-adequacy requirements alter 
the role of bank lending in the transmission of mone- 
tary policy. He constructs a dynamic partial-equilib- 
rium model of bank asset and liability management 
that incorporates risk-based capital requirements. This 
model shows that the effects of monetary policy on 
bank lending depend on the capital adequacy of the 
banking sector and that shocks to bank profits can 
have a persistent effect on lending. Bank capital affects 
bank lending even when the regulatory constraints on 
bank capital are not binding. Given new capital 
requirements under Basel II and their potential to 
change the dynamics of bank capital, more research in 
the area of the interaction between bank capital stand- 
ards and monetary policy is very important. The dis- 
cussant, Césaire Meh (Bank of Canada), argued for the 
importance of future research using general-equilib- 
rium models. 


Chant (2004) focuses on the governance of Canadian 
banks, investigating whether linkages between bank 
boards and the boards of non-financial corporations 
influence the pattern and performance of bank lend- 
ing. Based on a preliminary exploration of Canadian 
data on bank loans, board linkages, and credit ratings 
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over the 1996 to 1998 period, he reaches four main 
conclusions: i) Canadian banks are more likely to lend 
to corporations with which they share board linkages 
than to corporations linked with other banks; ii) the 
tendency to lend to linked corporations is stronger 
where the link involves a corporate officer than where 
it consists of shared directors; iii) there is weak evi- 
dence that corporations that receive loans from banks 
linked by officers have a higher probability of experi- 
encing a downgraded credit rating than corporate 
borrowers in general; and iv) there is no evidence that 
the credit-rating experience of borrowers who are 
linked to the lending bank through directors differs 
from that of other borrowers. The author points out 
that more work is needed to test the robustness of 
these results, particularly given the short sample 
period used in the analysis. Future research could also 
focus on the factors that may be driving these results, 
including the possibility that there may be informa- 
tional advantages to banks from corporate links. 


Panel Discussion 


The panel discussion, featuring Angela Redish 
(University of British Columbia), Charles Freedman 
(Carleton University), and Claudio Borio (Bank for 
International Settlements), provided an excellent 
forum for a general discussion of the conference 
papers. Aside from the specific comments on papers 
noted above, the discussion included such issues as 
the notion of systemic risk implicit in the conference 
papers, the state of the models used to address this 
notion, and the role of the central bank in pursuing 
this line of research. 


Freedman linked the conference papers to the two 
main reasons why the Bank of Canada has, since its 
inception in 1935, been interested in research on 
issues affecting the financial system, even though it 
does not have regulatory or supervisory responsibili- 
ties for individual financial institutions. Such research 
helps the Bank, first, to gain a better understanding 
of how monetary policy is transmitted through the 
financial system to the real economy; and, second, to 
fulfill its role as an adviser to the government on the 
periodic revisions of legislation governing financial 
institutions. Freedman and Borio agreed that central 
banks have tended to emphasize the asset side of 
balance sheets in their recent research on the trans- 
mission mechanism, as in the Van den Heuvel paper, 
but should also remain concerned with the liability 
side in work on issues of financial stability. 


Borio commented on the notion of systemic risk implicit 
in the conference papers. Systemic risk results when 
the failure of an individual institution leads to broader 
financial instability. The failure occurs because of an 
exogenous shock to liquidity or asset values within a 
fragile financial structure. Borio points out that this 
notion of risk is problematic, in part because it is static 
in nature and because it treats risk as exogenous. In 
his view, this notion does not correspond well with 
the reality that financial instability tends to build up 
over time and is endogenous to the state of the economy, 
with its origin not so much in contagion, but in the 
shared exposures of financial firms to common risk 
factors. These common risk factors are intimately 
linked to the business cycle, leading to a financial system 
that is excessively procyclical. The implication of this 
alternative view of risk is that policy-makers should 
promote the prudential operation of the entire regula- 
tory and supervisory framework, rather than focusing 
on the risk profiles of individual institutions. 


Redish noted that the answers to the questions 
addressed in some of the conference papers were 
rather inconclusive, which was perhaps a reflection of 
the early stages of development found among theoretical 
and empirical models. She pointed, for example, to 
the lack of support in theoretical models for key ele- 
ments in the financial sector, such as bank capital 
requirements and deposit insurance. She urged the 
development of a framework to organize future 
research in this area, suggesting as a possible starting 
point an understanding of why the financial system 
differs from other sectors in the economy. 


The panelists underscored how important it is for 
both central banks and academics to research issues rele- 
vant to the financial system. The topic of bank diversifi- 
cation and consolidation, for instance, was viewed as 
raising important issues that merited future research. 
Borio concluded from the work on diversification that 
benefits may exist, but that they are not as great as 
business people would have us believe. Freedman 
drew the same conclusion, adding that the banking 
sector might be experiencing “pendulum swings” 
between consolidation and divestiture similar to those 
seen in the non-financial corporate sector. The out- 
standing question is, why have the recent trends 
towards conglomeration continued in recent years if 
there are no benefits to such a strategy? 


Generally, the panelists saw a role for central banks in 
assessing and commenting on developments in the 
financial system, even though the issues are not their 
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direct responsibility. Borio and Freedman advocated a 
role for central banks in commenting on such develop- 
ments because of their ability to take the long-run view. 
That said, Freedman added the caveat that such com- 
ments are often misinterpreted or ignored by the markets. 


Conclusions 


The conference papers highlight the important inter- 
action between financial governance and financial and 
economic activity. For example, there is compelling 
evidence that good regulatory governance is key to 
the sound functioning of the financial system. Also, 
there is evidence that the regulation of bank capital 
can have important implications for the portfolio 
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Summary of the G—20 Workshop 
on Developing Strong Domestic 
Financial Markets, 26—27 April 2004 





Joerg Stephan, Deutsche Bundesbank, and James Powell, Robert Lafrance, 


and James Haley, Bank of Canada 


he Group of 20 (commonly known as the G-20) 

brings together representatives from the 

finance ministries and central banks of 19 

member countries from every region of the 
world as well as the European Union (EU). Officials 
from the International Monetary Fund (IMF) and the 
World Bank also participate in the G-20. Established 
in 1999, the G-20 is an informal forum that seeks to 
promote an open and constructive dialogue among 
major industrial and emerging-market economies on 
key issues related to the international monetary and 
financial system. Since 2002, the chair of the G-20 has 
rotated on an annual basis. Germany holds the 2004 
chair.! In 2005, the chair will pass to China. 


In April 2004, the Deutsche Bundesbank and the Bank 
of Canada co-hosted a G-20 workshop in Ottawa 
titled, “Developing Strong Domestic Financial Mar- 
kets.” The workshop broadened and deepened earlier 
work by deputies of finance ministers and central 
bank governors, launched in 2003 under the Mexican 
chair, on the importance of building institutions in the 
financial sector that will foster economic develop- 
ment and growth. At the Ottawa workshop, G-20 
representatives, prominent academics, market partici- 
pants, and members of international financial institu- 





1. For more information on the G-20, please consult the G-20 Web site at 
http:/ /www.g20.org. Member countries include Argentina, Australia, Brazil, 
Canada, China, France, Germany, India, Indonesia, Italy, Japan, Korea, 
Mexico, Russia, Saudi Arabia, South Africa, Turkey, the United Kingdom, 
and the United States. Canada chaired the G—20 from its inaugural meeting 
in December 1999 to the end of 2001. In 2002, the group was chaired by India, 
and in 2003 by Mexico. 


tions met to share experiences and explore the role 
that robust domestic financial markets can play in 
economic growth and development and, where pos- 
sible, to develop policy recommendations. 


General Summary 


Participants agreed that strong domestic financial 
markets are a key factor in economic growth and 
development, and that appropriate policies, institu- 
tions, and incentives are at the heart of market devel- 
opment. There was also a consensus that strong local 
banking systems and securities markets reduce coun- 
tries’ external vulnerability through enhanced collec- 
tion and better allocation of domestic savings and by 
attracting foreign investment in instruments denomi- 
nated in domestic currency as an alternative source of 
external funding. It was agreed that currency mis- 
matches (i.e., foreign currency liabilities and domestic 
currency assets) were a common element in recent 
financial crises in emerging-market economies. It was 
also agreed that such mismatches should be assessed 
by examining the discounted present value of a coun- 
try’s future income and expenditure flows under 
alternative exchange rate assumptions. Participants 
broadly supported the sequence of market reforms: 
first, establish sound macroeconomic policies; then 
liberalize domestic financial markets while maintain- 
ing prudential supervision and regulation; next, open 
the current account; and, finally, eliminate restrictions 
on capital movements, starting with the liberalization 
of long-term flows. Questions were raised, however, 
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concerning the speed of liberalization. Participants 
broadly endorsed the concept of exchange rate flexi- 
bility for countries with widely opened capital 
accounts, agreeing that a high degree of exchange rate 
flexibility provides an incentive to monitor and con- 
trol currency mismatches. 


It was also recognized that, over the past decade, 
many emerging-market economies have made sub- 
stantial progress in strengthening their domestic 
financial markets. Local bond markets are now the 
dominant source of funding for governments. There 
has been a surge in domestic corporate bond issues as 
well, although progress has been slower in this seg- 
ment of the market. A driving force behind the devel- 
opment of local securities markets has been the rapid 
growth of non-bank institutional investors, in particular, 
pension funds in Latin America and insurance compa- 
nies in Asia, which have a strong appetite for long- 
term investments, given the long-term nature of their 
liabilities. 

Despite the significant progress that has been made in 
improving domestic financial markets in recent years, 
G-20 members recognized that currency mismatches 
will remain an important source of vulnerability for 
the foreseeable future and that further policy efforts 
are necessary to contain risks. Co-operation in the 
development of regional financial markets could also 
be fruitful, especially for smaller markets. 


Participants agreed that further work is necessary to 

strengthen domestic financial markets. There was also 
broad agreement that the continued sharing of experi- 
ences among the G-20 countries is an important avenue 

for advancing this work. Areas deemed critical for fos- 
tering strong domestic financial markets included the 

following: 


i) Sustained sound macroeconomic policies were iden- 
tified as an essential precondition for the development 
of domestic banking systems and bond markets, 
especially the ability of domestic borrowers to issue 
long-term debt denominated in domestic currency. 
Appropriate incentives were also viewed as key, 
with most participants endorsing a substantial degree 
of exchange rate flexibility for countries with liberal- 
ized capital movements as a means of encouraging 
better management of currency mismatches. 


ii) Further work is required to strengthen the financial 
infrastructure, focusing in particular on implementing 
and enforcing internationally recognized codes and 


standards, including those related to corporate govern- 
ance and transparency. As well, robust payments and 
settlement systems should be established. Accounting 
rules should not discriminate against borrowing in 
domestic currency relative to foreign currency bor- 
rowing. Strong contract law and property rights are 
also essential for market development. 


iii) Work must continue on strengthening banking sys- 
tems because strong banking systems and strong 
securities markets complement each other. Many 
participants also agreed that foreign bank entry would 
help to increase local funding of domestic business and 
to reduce currency mismatches. 


iv) Other practical steps to reduce currency mismatches 
and to strengthen domestic bond markets include more 
efforts by governments to reduce the proportion of 
foreign-currency-denominated or exchange-rate- 
linked debt in their total debt, and the establishment 
of a domestic benchmark yield curve. 


v) Prudential oversight must take currency mismatches 
into account from both a micro and a macro perspec- 
tive. 


Session 1: Challenges in the Absence 
of Strong Domestic Financial 
Markets 


Presenter: Mr. Philip Turner, Bank for 
International Settlements 


Mr. Turner focused his remarks on currency mis- 
matches, an important factor in triggering or agera- 
vating financial crises in emerging-market economies. 
Currency mismatches arise when borrowers incur for- 
eign currency liabilities to finance domestic activities. 
In the aftermath of large exchange rate depreciations, 
economies with currency mismatches can experience 
serious adverse effects. Financial intermediaries can 
come under pressure, owing to mismatches in their 
own balance sheets or to corporate insolvency. This, in 
turn, can lead to a decline in economic activity. 


Mr. Turner took issue with the concept of “original sin,” 
an hypothesis which traces currency mismatches to a 
fundamental inability of emerging markets to borrow 
abroad in their own currency (Eichengreen and 





2. Mr. Turner drew froma recent book that he co-authored with Morris Gold- 
stein, Controlling Currency Mismatches in Emerging Markets (2004). 
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Hausmann 1999; Eichengreen, Hausmann, and 
Panizza 2003). While he agreed that very few emerg- 
ing-market economies are able to issue debt abroad in 
their own currency, he argued that it was important to 
take a broader view of currency mismatching and its 
implications. It is important to look at the currency of 
denomination of all debts, including local bank lend- 
ing and debt contracts, and to evaluate the impact of a 
change in the exchange rate on the discounted present 
value of all future income and expenditure flows. 


Mr. Turner developed a measure of the aggregate 
effective currency mismatch (AECM) as a stress test for 
an economy in the event of a large currency deprecia- 
tion. The AECM consists of three elements: net foreign 
currency assets, exports of goods and services, and the 
foreign currency share of total debt. Using this indica- 
tor for important emerging-market economies, he 
noted that China and India had avoided aggregate 
mismatches, while other Asian economies that had 
been vulnerable in 1997 had now virtually eliminated 
their aggregate mismatch. However, Argentina, Brazil, 
and Turkey continued to have mismatches in 2002 and 
thus remained vulnerable to a large depreciation of 
their currencies. He also noted that Brazil had made 
substantial progress in limiting the issuance by the 
government of dollar-linked paper. 


Finally, Mr. Turner outlined an agenda for a six-step 
domestic policy that would reduce the vulnerability of 
emerging-market economies with open capital markets 
to exchange rate depreciation. This included a high 
degree of exchange rate flexibility (combined with a 
monetary policy that targets inflation) to remind play- 
ers of exchange rate risk; greater transparency and 
better data in order to facilitate the monitoring of 
currency mismatches; government borrowing only in 
local currency to reduce currency mismatches in the 
economy as a whole and to improve macroeconomic 
discipline; foreign bank entry to increase the share of 
local currency lending and to encourage better bank- 
ing skills; elimination of impediments to bond-market 
development; and increased “mismatch awareness” 
as part of prudential oversight. 


Discussants: Dr. Alexandre Schwartsman, 
Central Bank of Brazil, and Dr. Erdem Basci, 
Central Bank of Turkey 


Mr. Schwartsman agreed with Mr. Turner's thesis, 
endorsed his policy recommendations, and argued 


that a country's future lies in the hands of policy-makers. 
Good domestic economic policy will permit emerg- 
ing-market economies to reduce their vulnerability to 
currency mismatches. He contended that the develop- 
ment of Brazil’s local-currency bond markets was 
undermined by several factors, including uncertainty 
over property and savers’ rights as well as macro pol- 
icy. He noted that Brazil has taken steps to reduce its 
vulnerability by allowing its exchange rate to float 
and by decreasing the amount of dollar-linked bonds 
issued by the government. Foreign banks are also wel- 
come in Brazil. 


Mr. Basci echoed many of Mr. Schwartsman’s com- 
ments, noting that the real origin of Turkey’s vulnera- 
bility has been government deficits. Like Brazil, Turkey 
adopted a flexible exchange rate, which has led to 
improved risk management. He also noted that while 
maturities on Turkish debt instruments were short, 
they have been lengthening. He updated Mr. Turner's 
AECM analysis for Turkey, noting that Turkey had 
eliminated its currency mismatch in 2003, owing to a 
decline in foreign currency government debt. A 
decrease in domestic real interest rates in recent years 
caused by a fall in domestic inflation has encouraged a 
shift away from foreign currency borrowing to local 
currency borrowing. 


General discussion 


Participants debated whether currency mismatches 
can be significantly reduced by appropriate economic 
policies and institution building in emerging-market 
economies or whether they are beyond the control of 
policy-makers. There was a broad consensus that the 
original-sin explanation for currency mismatches was 
too narrow, or even unfounded. While small industri- 
alized countries, with few exceptions, are unable to 
issue international bonds in their own currency, they 
have been able to develop strong banking systems and 
deep local bond markets that attract significant foreign 
interest. It was further noted that countries with large 
trade surpluses or high reserve holdings are perceived 
as more capable of sustaining currency mismatches 
than those with weak payments and reserves positions. 


Most participants appeared to endorse the policy recom- 
mendations outlined in Mr. Turner’s presentation, 
although it was evident that the call for a high degree 
of exchange rate flexibility is most relevant for countries 
that have already widely liberalized their capital 
account. 
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Session 2: Financial Intermediation 
and Economic Growth 


Presenters: Professor Gerard Caprio, World Bank; 
and Professor Martin Hellwig, Max Planck 
Institute for Research on Collective Goods 


Professor Caprio surveyed the evidence on the contri- 
bution of financial sector development to economic 
growth. Studies indicate that sound financial institu- 
tions and markets can make an important contribution 
to growth, mainly by improving productivity through 
a more efficient allocation of savings. Having said this, 
neither the financial structure per se (i.e., reliance on 
financial intermediaries vs. capital markets) nor the 
nationality of financial services providers matters for 
growth. Thus, it is better to build a solid financial 
infrastructure than to aim for a particular model. 


The key is to recognize that well-functioning markets 
need both accurate and timely information and strong 
legal and regulatory underpinnings. To get the basics 
right, the authorities have to be aware of the incentives 
that an institutional structure can create, for good or 
bad. In practical terms, this means that supervisors of 
the financial system must be both publicly accounta- 
ble and independent of the institutions that they regu- 
late. While technical expertise and technology to reduce 
informational and transactions costs in the financial 
sector can be bought, the legal framework must be 
developed within the country. Experience shows that 
legal frameworks that protect outside creditors /inves- 
tors favour financial development and investment. 


In a complementary presentation, Professor Hellwig 
focused on long-term sustainable growth. He made 
three major points. First, the chief impetus today for 
long-term growth is innovation, financed in large part 
by risk capital (venture capitalists and stock markets, 
notably in the United States). In contrast, the second 
industrial revolution, which was geared to exploiting 
scale economies (mass production), was fuelled by 
internal finance. Consequently, the best financial 
structure had to take into account the characteristics 
of the main drivers of economic growth. Second, the 
availability of information and the nature of contract- 
ual arrangements affect the efficiency of the financial 
system. Asymmetric information leads to agency 
problems, favouring debt finance and monitoring of 
borrowers by financial intermediaries. When informa- 
tion is more widely available, capital markets function 
more efficiently. Incentives, rewards, and controls (via 


regulation) condition risk taking, as well as inclinations 
for misreporting, and even fraud. Third, while finan- 
cial innovations such as securitization and derivative 
markets have allowed a greater diversification of risk, 
the extent to which risks have been shifted to contrac- 
tual savings that are managed by pension funds and 
insurance companies needs to be examined. If they are 
bearing too much risk now, moving from public to pri- 
vate sector pension schemes will be less attractive. 


Discussants: Mr. Glenn Stevens, Reserve Bank 
of Australia; Mr. Edward Gramlich, Board of 
Governors of the Federal Reserve System; and 
Dr. Akira Ariyoshi, Japanese Ministry of Finance 


Mr. Stevens concurred with both presentations. He 
noted that Australia had benefited from financial 
reforms by promoting competition and by accepting 
flexibility in financial prices. He encouraged emerg- 
ing-market countries to move faster on reforms, 
acknowledging that training and retaining qualified 
personnel for prudential supervision is a challenge. 
Mr. Gramlich also agreed with the presenters’ com- 
ments. He added that countries with both banking 
and capital market systems were more resilient to 
shocks. He also stressed the importance of the legal 
system and the continuing need to adapt it to financial 
innovation. Mr. Ariyoshi spoke of the difficulty of 
moving the Japanese banking culture froma relationship 
basis to an arm's-length basis. Despite substantial 
reforms, including financial deregulation and improved 
disclosure and accounting rules, the actual shift in 
market structure has been slow to date. Japan’s expe- 
rience has been that building a new financial system is 
resource-intensive and that the benefits are slow to 
emerge. Perseverance is required; otherwise, a crisis 
may be needed before significant reforms are considered. 


General discussion 


Several points were raised in the general discussion. It 
was noted that, since the financial resources of emerging- 
market economies are limited, increasing domestic 
Savings ratios in poorer countries is important, and 
greater official development assistance would be wel- 
comed. For many developing countries, there is also 
the challenge of identifying viable projects that might 
interest domestic or foreign investors. With respect to 
institution building, it is important to get things right 
the first time. The development of domestic markets 
was also viewed as most relevant for countries with 
high savings rates, such as those in East Asia. 
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Session 3: The Sequence of Financial 
Liberalization and Supervisory 
Reforms 


Presenter: Professor Ronald McKinnon, Stanford 
University 

Professor McKinnon placed financial crises in an his- 
torical perspective. Before the Great Depression, 
economic and financial policies were dictated by the 
exigencies of the gold standard. Large-scale capital 
flows prevailed, and financial crises were common. 
For the most part, however, these crises were resolved 
relatively quickly, through a combination of fiscal con- 
solidation, a reaffirmation of sound monetary policy, 
and lending by international banking houses acting as 
crisis managers. 


The Great Depression discredited the gold standard, 
which led to the Bretton Woods system of pegged, but 
adjustable, exchange rates following World War IL. 
Most countries resorted to restrictions on capital 
accounts and domestic financial repression to maintain 
the pegged rates and finance domestic development. 


These policies had undesirable effects. Capital controls 
led to the growth of unregulated markets as banks 
sought to evade them, while the widespread adoption 
of explicit or implicit deposit insurance encouraged 
banks to reduce their capital/asset ratios. And, as 
capital controls and domestic regulations were pro- 
gressively eased or evaded through the 1980s, these 
factors combined to lead to overborrowing. Financial 
repression was replaced by financial crashes. 


These weaknesses underscored the importance of 
following the appropriate order of financial liberali- 
zation. According to Professor McKinnon, the starting 
point is fiscal balance, followed by domestic finan- 
cial liberalization and the development of prudential 
bank regulations. Current account liberalization 
should proceed in tandem with domestic financial 
liberalization. Capital account liberalization should 
be the final element of the sequence, with long-term 
capital flows, especially foreign direct investment, 
liberalized before short-term flows (McKinnon 1993). 


To minimize the risk of financial crises, Professor 
McKinnon favoured a new monetary order to stabilize 
exchange rates, using the U.S. dollar as the key cur- 
rency. He recommended that debtor emerging-market 
economies encourage illiquid forms of capital inflows, 
such as direct foreign investment; develop their 
domestic financial markets; lengthen the maturity of 


obligations linked to the exchange rate; limit the net 
foreign exchange positions of banks; and use capital 
controls if bank regulations are weak. Creditor emerg- 
ing-market economies, which, he argued, suffer from 
“conflicted virtue” should do much the same thing.° 
However, they should encourage less liquid capital 
outflows. He also recommended that these economies 
“nationalize” capital outflows through national sav- 
ings programs (citing as an example Singapore’s 
Provident Investment Fund) or reserve accumulation. 
To make the system function, obligations would also 
be imposed on the United States, whose currency 
would anchor the system. The United States would 
be required to maintain open capital markets, focus 
policy on stabilizing the U.S. price level rather than 
the exchange rate (and refrain from pressuring others 
to change their rates), and reduce its trade deficit 
through higher domestic savings. 


Discussants: Mr. Ruogu L1, People’s Bank of 
China; and Mr. Pierre Jaillet, Banque de France 


Mr. Li noted that, before 1978, the People’s Bank was 
the only bank in the country. Today, the Chinese 
financial system includes not only several domestic 
commercial banks, but 178 foreign bank branches or 
subsidiaries and 120 other foreign financial institu- 
tions. Capital markets have also grown rapidly, with 
more than 1,400 companies now listed on various 
exchanges. While many capital restrictions remain, 
Mr. Li noted that important steps have been taken to 
liberalize the system, including the introduction of 
a single, unified exchange rate in 1994. Moreover, of 
43 capital account transactions monitored by the IMF, 
eight have been liberalized, while 11 other restrictions 
have been eased. The others will be gradually relaxed, 
depending in part on the strength of the banking system. 
In this respect, Mr. Li stressed the importance the 
Chinese authorities attach to financial stability and the 
sequencing of reforms. 


Mr. Jaillet also acknowledged the degree to which the 
liberalization of the French financial sector followed 
the McKinnon “order.” The starting point, he said, 
was the creation of deep, liquid markets for public 
debt instruments. Consistent with the McKinnon para- 
digm, however, a commitment to long-run fiscal dis- 
cipline was necessary to reduce the risk premium on 
long-term bonds. At the same time, wide-ranging 





3. Creditor countries are virtuous because they are large savers, but have 
conflicted feelings about their virtue because the implications of their vir- 
tue—continuous upward pressure on their exchange rate—is undesired. 





BANK OF CANADA REVIEW ® AUTUMN 2004 37 


reform of the legal environment, as well as strengthen- 
ing the prudential regulatory and supervisory frame- 
work, contributed to the development of domestic 
capital markets. These, in turn, necessitated the adop- 
tion of anew market-led framework for monetary policy. 
Mr. Jaillet also noted that restrictions on current 
account transactions had been liberalized before the 
1980s, when gradual capital account liberalization 
began as part of the elimination of controls that was 
entailed in the integration of European economic and 
monetary systems. Drawing on the French experience, 
Mr. Jaillet concluded that trade liberalization should 
go hand in hand with domestic financial liberalization. 
Moreover, financial liberalization should be carried 
out cautiously and gradually, with the sequencing of 
reforms tailored to the specific nature of the economy. 


General discussion 


There was broad agreement with Professor McKinnon’s 
proposed sequence of reforms, especially the proposi- 
tion that sound macroeconomic policies are a prereq- 
uisite for successful financial liberalization. There was 
less agreement, however, on his recommendation of a 
system of fixed exchange rates based on the U.S. dol- 
lar. Some participants questioned the claim that credi- 
tor emerging-market economies that are subject to 
“conflicted virtue” would face continuous pressure to 
appreciate their currencies, resulting in deflation. 
While extrapolative expectations might pose a poten- 
tial risk if the proposed revaluation failed to eliminate 
the gap between the actual exchange rate and the per- 
ceived equilibrium rate, it was not clear why there 
would be expectations of further appreciation once 
the perceived equilibrium rate was reached. 


With respect to China, there was a broad consensus 
that bank balance sheets would have to be strength- 
ened before the authorities proceeded with further 
capital account liberalization. Yet some participants 
expressed concerns that too little attention had been 
paid to exchange rate issues: a more flexible exchange 
rate regime would reduce the risks associated with 
capital account liberalization in China. It was also 
noted that it is difficult to foster the use of hedging 
instruments under fixed exchange rates. Mr. Li 
responded by noting that the goal of the Chinese 
authorities is to liberalize long-term capital flows 
before short-term flows. Moreover, the exchange rate 
should reflect overall competitiveness, not just the 
competitiveness within the traded-goods sector. He 


opined that the current exchange rate is broadly 
appropriate. Professor McKinnon also observed that, 
in the current Asian context, which is characterized by 
a de facto currency zone, it might be disruptive if only 
one country moved to a floating rate. 


Keynote Address 


Professor Barry Eichengreen, University of 
California, Berkeley 


In the keynote address to workshop participants, 
Professor Eichengreen noted that there are two views 
on the extent to which local financial markets have 
developed in emerging-market economies in Asia. An 
optimist would highlight the growth in the size of 
local markets, the growing diversity of issuers since 
the 1997-98 Asian crisis, and the expectation that 
rapid growth would continue in light of strong 
demand for investment instruments, given high 
domestic savings ratios. A pessimist, however, would 
stress the limited number of high-grade borrowers 
and the lack of liquidity, as well as the fragmented 
nature of local markets and regulatory obstacles. 
Professor Eichengreen suggested that the truth 
probably lies somewhere between these two extremes. 


He also noted that Asian governments have done 
much to build the necessary infrastructure to develop 
their bond markets. At the national level, among other 
initiatives, calendars for government bond issues have 
been established. Effort has been made to address the 
supply/demand mismatch by encouraging issues of 
corporate bonds. At the regional level, co-operation 
among various groups has led to the launch of the 
Asian Bond Fund, which is helping to address the 
problem of small markets. 


Professor Eichengreen argued strongly from a number 
of perspectives in favour of greater exchange rate 
flexibility in Asia. He noted that the 1997-98 Asian 
crisis demonstrated that growing capital account 
convertibility, while a necessary requirement for deep 
local and regional markets, is risky in the absence of 
exchange rate flexibility. Exchange rate flexibility 
would encourage the development of financial instru- 
ments for hedging purposes. Finally, by severing the 
link with the U.S. dollar, the present high correlation 
between Asian and U.S. yields would diminish, 
increasing the attractiveness of Asian securities for 
those seeking to diversify their portfolios. 
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Session 4: Infrastructure Building 
and Governance 


Presenters: Dr. Amar Bhattacharya, World Bank; 
and Ms. Sabine Miltner, Institute of International 
Finance (IF) 


Dr. Bhattacharya focused his remarks on policies and 
institutions. He underscored the importance of super- 
visory principles relating to banks, securities markets, 
insurance, and the payments systems that have been 
established by the international standard-setting bodies. 
He also noted the importance of principles dealing 
with corporate governance, audit and accounting 
standards, insolvency, and creditor rights, as well as 
money laundering and the financing of terrorism. 
While G-20 countries have largely adopted interna- 
tionally accepted standards, Dr. Bhattacharya thought 
that attention now needs to be directed towards 
enforcement. More broadly, he believed that reforms 
are just beginning to penetrate business culture in 
many emerging-market economies. 


Dr. Bhattacharya also contended that financial mar- 
kets in many emerging-market economies suffer from 
a lack of transparency. Progress is required at all lev- 
els: non-financial corporations, financial institutions, 
and the supervisory and regulatory authorities. Opaque 
markets are also reinforced by entry barriers, a lack of 
contestable markets, and government ownership. 
Opaque ownership structures and non-arm’s-length 
transactions also contribute to deficient private sector 
monitoring. 


Dr. Bhattacharya concluded with an examination of 
the legal issues pertaining to emerging markets. He 
noted that G-20 countries have different legal systems 
(e.g., common law vs. civil code) that gave rise to dif- 
ferent practices. While some traditions provide 
stronger legal protections than others, markets have 
often developed compensatory devices. 


In a complementary presentation, Ms. Miltner exam- 
ined corporate governance in emerging-market econo- 
mies from the viewpoint of the investor community. 
Most broadly, she noted that countries that protect 
their shareholders tend to have larger capital markets 
because investors are willing to pay a premium for 
companies with good corporate governance. Drawing 
on principles established by an IIF working group on 
corporate governance and transparency, Ms. Miltner 
stressed five key elements of good governance: minor- 


ity shareholder protection; the structure and responsi- 
bility of boards of directors; accounting and auditing; 
transparency of ownership and control; and the regu- 
latory environment. She also noted that corporate 
governance is a process (IIF 2002, 2003). Investors are 
aware that it takes time to implement good corporate 
governance practices. What is important is that there 
be ongoing progress. 


Finally, Ms. Miltner turned her attention to the state 
of corporate governance in major emerging-market 
economies, noting that they share some common fea- 
tures. First, ownership and control structures are often 
opaque, contributing to a lack of accountability. As 
examples, she cited the oligarchs in Russia, the chaebols 
in Korea, and family-based conglomerates in Indone- 
sia. China, too, poses challenges, given its mix of pri- 
vate- and state-controlled firms. Second, boards of 
directors frequently lack independence. Third, disclo- 
sure is often inadequate. Finally, enforcement is often 
weak, reflecting, for example, a lack of suitably trained 
judges and well-equipped regulators. 


Discussants: Ms. Shyamala Gopinath, Reserve 
Bank of India; and Dr. Mikhail Senatorov, Bank 
of Russia 


Ms. Gopinath provided a comprehensive overview 
of India's regulatory framework, underscoring the 
importance of a sound framework for market devel- 
opment. She noted the sequence of planned market 
reforms that has occurred since the early 1990s. These 
have included the liberalization of foreign exchange 
markets, the deregulation of interest rates, the devel- 
opment of a government securities market, and the 
introduction of an over-the-counter (OTC) market in 
derivatives. Interest rate futures were introduced in 
2003. A gross real-time settlement system was also 
recently introduced to provide real-time payment 
finality. Thus, over the past decade, Indian financial 
markets have been transformed, moving from fixed 
exchange rates and administered interest rates to 
market-determined rates with efficient price discovery 
and a well-developed payments and settlement system. 
Some remaining issues, such as permitting the short- 
selling of government securities, will be addressed at 
the appropriate time. Discussion is currently under- 
way concerning the elimination of the legal ambiguities 
associated with OTC derivatives and netting legisla- 
tion. Work is also underway to move to screen-based 
trading of government securities. 
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In his overview of the Russian payments system, 
Dr. Senatorov noted that there are two major players 
in Russia, the Bank of Russia and a private payments 
system. Payments processed through the central bank 
account for slightly less than 50 per cent of payments 
by volume and 60 per cent by value. While almost all 
of these payments are electronic, they have not been 
centralized. Instead, most transactions were processed 
regionally. The majority of payments are in the form of 
payment orders: payment by cheque is almost unheard 
of. Since 2001, payment cards have grown rapidly in 
popularity in Russia. Virtually all are debit cards and 
are used mostly for cash withdrawals. The Russian 
authorities envisage moving towards a two-tiered 
payments system, including a “mass payments” system 
and a gross real-time settlement system. 


General discussion 


In the ensuing general discussion, participants gener- 
ally concentrated on issues related to corporate boards 
and disclosure. Many participants commented on the 
importance of a corporate culture that supports appro- 
priate risk management. Concern was also expressed 
regarding the ability of firms to find competent, inde- 
pendent board members. One participant observed 
that this is a problem even in major industrialized 
countries. Dr. Bhattacharya concurred, noting that, in 
many emerging-market economies, a shortage of 
qualified people in an environment of interconnected 
businesses makes it very difficult to find qualified 
individuals who are truly independent. 


There was also considerable discussion on the appro- 
priate degree of transparency. While participants 
broadly agreed that greater disclosure is important, 
some wondered whether there could be too much 
disclosure. In certain industrialized countries, rising 
disclosure requirements have acted as an incentive 
for publicly held companies to go private. Ms. Miltner 
responded that greater disclosure is something inves- 
tors wanted. While a case for too much disclosure 
could be made in theory, the issue was irrelevant in 
emerging-market economies. 


Session 5: Building Strong Local 
Securities Markets 

Presenter: Dr. Donald Mathieson, International 
Monetary Fund 


Dr. Mathieson outlined the results of an IMF study, 
Emerging Local Securities and Derivatives Markets 


(Mathieson et al. 2004). He reviewed the experience 
with capital-flow volatility in the 1990s, noting that 
crises in emerging-market economies resulted both 
from problems in these economies and problems in 
mature markets that spilled over to them. In response, 
emerging-market economies have adopted numerous 
complementary strategies to protect themselves. 
Among them are : i) better external asset and liability 
management, including a buildup of international 
reserves; ii) continued use of capital controls; 

iii) adapting policies and reinforcing supervision to 
the degree of capital account openness; and iv) devel- 
oping local securities markets. Several emerging-mar- 
ket economies had been successful with number (iv), 
since domestic bonds had become the major source of 
public sector funding. 


He observed that several principles had been broadly 
accepted by the international community as a means 
of strengthening local securities and derivative mar- 
kets, such as improving market infrastructure and 
establishing benchmarks, raising the level of corporate 
governance and transparency, and creating an institu- 
tional investor base. With respect to the latter, he 
underscored the growing importance of private pen- 
sion funds in Latin America, as well as to a lesser 
extent in central Europe, and life insurance companies 
in Asia. 

Many issues, however, were still being debated. 

Dr. Mathieson noted, for example, that observers were 
divided over the merits of issuing indexed bonds. He 
argued that there is a difference between bonds linked 
to the exchange rate and bonds linked to inflation, 
favouring the latter. While understanding the reasons 
for bonds linked to the exchange rate, he recommended 
their elimination as quickly as possible, since the 
exchange rate can move sharply, leading to a dramatic 
increase in debt-servicing costs. Other issues in the 
“grey zone” included the extent to which local rating 
agencies should be encouraged, the role of govern- 
ment in developing local equity markets, the extent to 
which foreign investors should be encouraged, the 
challenges posed by derivatives markets, and the 
interaction between the development of national 
markets and their regional integration. 


Finally, Dr. Mathieson made a plea to the G-20 to 
increase the availability of data on local securities 
markets through the development of user-friendly 
Web sites that would supply information on bonds 
such as issuance, yields, and their currency composition. 
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Discussants: Dr. Alberto Ades, Goldman Sachs 
and Company; Mr. Wolfgang Fritsch, Deutsche 
Bundesbank; and Mr. Alonso Garcia Tames, 
Ministry of Finance, Mexico 


Mr. Ades added a few complementary points. He 
stressed the need for macroeconomic stability and a 
low-inflation environment to improve the attractive- 
ness of local securities markets. Funded social security 
systems were also important to create a demand for 
domestic securities. Foreign investors could help in 
developing more liquid markets, though he noted a 
dilemma: local markets may become deeper but at the 
risk of exposure to greater volatility. On the question 
of indexed bonds, he thought that inflation indexing 
was valuable. However, bonds that index debt serv- 
icing to gross domestic product (GDP) have many prob- 
lems (notably data revisions) and are of little interest 
to fixed-income investors. 


Mr. Fritsch talked about the German Pfandbrief as a 
possible avenue for developing local bond markets in 
emerging-market economies. The Pfandbrief is a spe- 
cial form of “covered” bank bond that was instrumen- 
tal in developing long-term bank lending and domestic 
securities markets in Germany after World War IL. It is 
used for two specific purposes: to finance residential 
or commercial property and to fund local authorities, 
thereby granting borrowers indirect access to securi- 
ties markets. Compared with other private sector 
bonds, its main attraction is that it offers strong guar- 
antees to bond investors. First, the bonds are backed 
by either property mortgages or access to the tax 
income of local authorities. Second, the issuing banks 
are committed to backing their bonds with their own 
capital. There has never been a default of a Pfandbrief. 
He also noted that the Pfandbrief represents the biggest 
segment of the German bond market, with important 
holdings by foreign institutional investors, and that 
similar instruments closely modelled on the tried and 
tested German system are available in many other 
European countries (including transition economies). 


Mr. Garcia spoke of Mexico's successful experience in 
developing local securities markets and outlined two 
key preconditions for success. First, there is a need for 
macroeconomic stability. In Mexico, this involved four 
mutually reinforcing components: fiscal discipline, 
prudent autonomous monetary policy, a flexible 
exchange rate, and sound debt management. The 
second vital precondition is a strong legal and insti- 
tutional framework. In Mexico, reforms were imple- 


mented to improve accounting standards and trans- 
parency in the public sector and in the banking industry. 
Complementary measures included efforts to develop 
an institutional investor base, a derivative market 

(MEXDER) to hedge risks, as well as issuance of public 
debt at various maturities to complete the yield curve 
and to provide benchmarks to improve market liquidity. 


General discussion 


Participants agreed that foreign investors could 
improve the liquidity and competitiveness of local 
financial markets. Concern was expressed, however, 
that they might increase asset-price volatility. Many 
participants also noted that, while there has been con- 
siderable success in developing local markets for pub- 
lic debt instruments, progress had been more limited 
with respect to corporate bonds. Other issues explored 
included whether countries should favour local or 
regional market strategies; how to regulate different 
institutions; how to avoid distortionary incentives for 
risk taking; the extent to which securitization should 
be encouraged; and the extent to which capital mar- 
kets (which might draw off higher-quality borrowers) 
would increase the riskiness of bank-loan portfolios. 


Session 6: Concluding Observations 


Presenter: Dr. Morris Goldstein, Institute for 
International Economics 


Noting the diverse membership of the G-20 and the util- 
ity of the forum for sharing experiences, Dr. Goldstein 
identified seven key policy themes. The first theme 
was that domestic financial markets are increasing in 
importance in many emerging-market economies, in 
both size and function. He noted two caveats in partic- 
ular that countries would do well to heed. First, while 
it is better to have a larger share of debt owed to 
domestic creditors for a given ratio of debt to GDP, the 
level of debt is also important. In this respect, he cited 
recent IMF work which indicated that defaults in 
emerging-market economies have occurred at rela- 
tively modest levels of debt to GDP. The second caveat 
was that governments need to continue to improve 
bank soundness, especially given the potential fiscal 
liabilities associated with bank failures. 


The second theme was the importance of diversifica- 
tion. If the golden rule of real estate is “location, location, 
location,” Dr. Goldstein argued, then the key message 
from the workshop was “diversification, diversifica- 
tion, diversification.” He noted that the development 
of multiple sources of finance (e.g., banks and securi- 
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ties markets) would be helpful in the event of a loss of 
access to any particular source. 


Dr. Goldstein's third theme was that policy incentives 
are at the heart of building capital markets. The chal- 
lenge is to create the right incentives for both private 
sector participants and the authorities to foster market 
development and prudential supervision. 


The fourth theme was the need for appropriate 
sequencing of liberalization. Dr. Goldstein noted 
that there was broad support for Professor McKinnon’s 
ordering: fiscal balance followed by domestic financial 
sector reforms and the opening of the current account 
before the liberalization of capital flows (beginning 
with foreign direct investment). 


The fifth theme was the importance of implementing 
and enforcing standards and codes, such as those 
relating to transparency and corporate governance. 
Dr. Goldstein noted that the most powerful incentive 
for complying with standards and codes would be in 
the lower market borrowing costs that resulted from 
compliance; more evidence on this link would be most 
useful. 


The sixth theme was that market liquidity matters. 
Governments could promote market liquidity through, 


for example, greater transparency in the scheduling 
of borrowing programs, the promotion of effective set- 
tlement and clearing systems, and the introduction 
of new financial instruments to help complete financial 
markets. Macroeconomic policy frameworks were 
considered equally important, since high and volatile 
inflation deters the development of local bond markets. 


Finally, Dr. Goldstein argued that it is important to 
control currency mismatches, which were an element 
common to every financial crisis over the past decade. 
In assessing the extent of a mismatch, he contended 
that a broad definition of assets and liabilities is 
important. 


He concluded by noting that there was wide support 
for a broad agenda of domestic reform, which would 
emphasize the importance of putting into place policy 
regimes that are robust to a range of shocks. This 
policy agenda would include greater exchange rate 
flexibility combined with inflation targeting; prudent 
debt-management practices; and fostering domestic 
capital markets both to reduce emerging-market 
economies’ reliance on foreign currency borrowing and 
to develop financial instruments that can help hedge 
and better manage financial risks. 
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Speeches 


Introduction 


In a speech to the Canadian Chamber of Commerce in Calgary, Alberta, on 20 September, Governor David 
Dodge spoke about the implications for Canada of world economic trends, particularly the rise to prominence 
of China and India. On 7 October, Governor Dodge noted for the attendees of the Ontario Economic Summit 
the challenges and opportunities Ontario will encounter in the near and mid-term from global economic 
trends. 


Deputy Governor David Longworth, in a 23 August speech to the Canadian Association for Business Economics, 
talked about the types of uncertainty that affect monetary policy. 


All three speeches are reproduced in this issue of the Review. 


The full text of other speeches given by the Governor can be found on the Bank’s Web site at: 
http: / /www.bankofcanada.ca, including: 


26 October 2004 Opening statement to the House of Commons Finance Committee 


21 October 2004 Opening statement following the release of the Monetary Policy Report 


13 October 2004 Remarks to the Nation Builders Dinner, Famous 5 Foundation, Calgary, Alberta 

22 July 2004 Opening statement following the release of the Monetary Policy Report Update 

24 June 2004 Remarks to the European Economics and Financial Centre, Paris, France 

16 June 2004 Remarks to the Hamilton Chamber of Commerce, Hamilton, Ontario 

18 May 2004 Remarks to Bank staff at a Town Hall, Ottawa, Ontario 

22 April 2004 Remarks to the Conference on Financial Services and Public Policy, Schulich School 
of Business at York University, Toronto, Ontario 

21 April 2004 Opening statement to the House of Commons Finance Committee 

20 April 2004 Opening statement to the Senate Banking, Trade and Commerce Committee 

19 April 2004 Remarks by David Dodge to the Council of the Americas, New York City, NY 

15 April 2004 Opening statement following the release of the Monetary Policy Report 

16 March 2004 Remarks to an event hosted by the Center for Financial Stability and the Canadian 
Embassy, Buenos Aires, Argentina 

10 March 2004 Remarks to the Brazil-Canada Chamber of Commerce, Sao Paulo, Brazil 


17 February 2004 Remarks to the Mexican Business Coordinating Council, Mexico City, Mexico 


22 January 2004 Opening statement following the release of the Monetary Policy Report Update 
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Global Economic Developments 
and the Implications for Ontario 


Remarks by David Dodge 
Governor of the Bank of Canada 
to the Ontario Economic Summit 
Niagara-on-the-Lake, Ontario 

7 October 2004 


ood afternoon. I am glad to be here, and to 
participate in this very important summit. 


It’s not easy to come up with something 

fresh to say this late in the conference agenda. 
My topic is “Ontario’s Place in the World,” but, of 
course, you've already spent a day and a half listen- 
ing to the opinions of smart people who spend a great 
deal of their time studying this very subject. You’ve 
discussed at length the forces at play in the world 
economy and how they are influencing Canada’s 
economy and, of course, the economy of Ontario. 


Unfortunately, I have not been able to attend the entire 
event, so I have missed hearing many of the interesting 
speakers and presentations that have gone before. So, 
to contribute to this discussion about Ontario and its 
place in the world, I thought that I would begin by 
giving you a brief synopsis of what I heard this past 
weekend at the meetings of the G-7 and the Interna- 
tional Monetary Fund in Washington. Ill recap what 
was Said about the challenges facing the global econ- 
omy, both over the next year and further out over 
the medium term. Then, I will talk about how those 
themes and their implications relate to the Ontario 
economy. 


The Global Economy in the Near Term 


One theme that I heard repeatedly in Washington is 
that 2004 is turning out to be a better year than many 
had thought, particularly the first half of the year. 
Indeed, the IMF is now projecting global economic 
growth of 5 per cent in 2004, which would be a marked 
improvement from the 3.9 per cent rate seen in 2003. 
Globally, while the United States continues to be an 
important source of growth, it is encouraging to note 
the very strong growth in Asia and the improved 
momentum in Europe. 


There have been a few factors underpinning this 
growth, including a still-favourable financing envi- 
ronment and a general improvement in the banking 
sector and in private sector balance sheets and profita- 
bility. The outlook for consumption and investment in 
most countries continues to be good. 


This outlook bodes well for the rest of this year and 
for 2005, even though there was a sense at the meet- 
ings that growth over this period will not be quite as 
strong as we saw in the first half of 2004. The IMF’s 
own forecast, for example, pegs global growth for 
2005 at 4.3 per cent—still above the trend rate, but off 
a bit from 2004. 


However, this optimistic outlook came with a clear 
caveat. The balance of risks for the global economy in 
2005 has shifted slightly to the downside. Let me 
briefly mention some of the risks that were talked 
about. There was a general sense that the sharp rise in 
oil prices could become a more significant drag on 
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growth next year, particularly if prices were to stay at 
current levels. Higher oil prices have cut into the rate 
of economic growth, but the consensus is that, so far, 

the overall effects appear to be manageable. 


Geopolitical events remain a risk to the world economy. 
As well, we are beginning to see the potential for infla- 
tionary pressures in some countries, as economies 
approach the limits of their production capacity. The 
challenge for monetary authorities will be to manage 
the transition from a very low interest-rate environ- 
ment to one where policy rates are somewhat higher. 


Higher oil prices have cut into the 
rate of economic growth, but the 
consensus 1s that, so far, the overall 
effects appear to be manageable. 


Medium-Term Prospects for the 
Global Economy 


Looking beyond 2005, there was a general consensus 
that economic policy-makers around the world need 
to move ahead with addressing the problems that the 
global economy will face. So let me now take a few 
minutes to discuss what was said about the medium- 
term challenges for the global economy. 


In 2006 and beyond, a key concern will be how econo- 
mies will adjust to the current global economic imbal- 
ances. A large U.S. current account deficit has its 
counterpart in the large current account surpluses in 
almost every other region of the world, most notably 
in Asia. At the same time, we have seen a sharp rise in 
the net foreign liability position of the United States 
and a massive accumulation of foreign exchange 
reserves by the Asian countries. 


Looking forward, the U.S. current account deficit is 
likely to continue to deteriorate, and current account 
surpluses in emerging Asia may remain larger than 
desired for longer than desired. For now, there is no 
reason to believe that world capital markets cannot 
manage these imbalances. But, over the longer haul, 
the magnitude of these current account imbalances 
cannot continue, and no country can pile up foreign 
exchange reserves indefinitely. Global adjustment 
will be needed to restore balance. 


This global adjustment could take place in several 
ways and through several channels. Hopefully, these 
will allow the adjustment to take place in an orderly 
way. The first channel is through changes in the global 
pattern of savings and consumption. Domestic sav- 
ings in the United States could rise—both government 
and household savings rates can be expected to head 
up. And foreign consumption could increase, as econ- 
omies and markets continue to expand. 


It is worth noting that, in North America, household 
consumption is running well over 60 per cent of GDP. 
As we look ahead, and take into account the aging 
population, it is important that savings rates 
increase in North America. At the same time, house- 
hold consumption in emerging Asia is only about 40 
per cent of that region’s GDP. As Asian incomes rise, 
there is great potential for household consumption in 
that region to increase. So these are natural forces that 
will be working towards the adjustment of these 
imbalances. 


Global adjustment will be needed to 
restore balance. 


The second channel for adjustment will undoubtedly 
involve changes in real exchange rates; that is, the 
relative value of currencies, taking into account the 
effects of inflation. Changes in real exchange rates 
could come about either through movements in 
relative inflation rates, or movements in nominal 
exchange rates, or some combination of the two. With 
respect to nominal exchange rates, the big issue is the 
need for some effective depreciation of the U.S. dollar 
against the currencies of emerging Asia. A key element 
here is China’s fixed exchange rate, and how success- 
ful the Chinese authorities will be in meeting their 
stated goal of moving to a floating currency. 


In all likelihood, both of these channels of adjustment 
will play some part in facilitating the correction of glo- 
bal imbalances. As these adjustments take place, two 
things will be critical to ensuring that real incomes 
continue to rise worldwide. First, global trade flows 
must continue unimpeded. That is why we must push 
for continued progress at the Doha Round of trade 
negotiations under the World Trade Organization. 
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It is also why we must fight against any outbreak of 
protectionism. 


Second, all economies must take steps to enhance their 
flexibility so that the adjustment doesn’t have to take 
place through loss of real incomes. Here in Canada, 
we have to continue to increase the flexibility of our 
markets for goods and services, for capital, and cru- 
cially, for labour. At the same time, all of us leaders of 
corporations and public sector institutions must work 
to enhance the productivity of our workplaces. That 
leads me to the issues that we have to consider here in 
Ontario. The remainder of my remarks today will deal 
with these issues. 


Adjustments in Ontario 


Now, as I mentioned, I was not able to participate in 
your earlier discussions about the structure of 
Ontario’s economy. But, having outlined the forces 
that the international experts believe will be at work 
in the years ahead, let me now spend a few minutes 
talking about the competitive and structural issues 
that we face here at home in light of these global 
forces. 


Experience has taught me that we have to be very 
careful in trying to predict exactly how structures in 
an economy are going to evolve. But I think that we 
can safely predict that the first and most obvious 
adjustment will be a transformation of manufacturing 
processes around the world, as low-cost, highly effi- 
cient capacity is built in Asia. This means tremendous 
and continuing competitive pressure on industries 
that have traditionally been mainstays of the Ontario 
economy—automobiles and parts, other transporta- 
tion equipment, and some areas of light manufactur- 
ing. Over time, those pressures will increasingly be 
felt by industries such as steel and heavy manufactur- 
ing. There are no signs that these pressures will abate 
in the years ahead. 


A second adjustment will be to higher energy costs in 
the years ahead. This is a major issue for all countries, 
and poses a problem for Canada and Ontario, which 
are energy-intensive by world standards. But energy- 
cost increases and supply concerns are not limited to 
oil and natural gas. The blackout of August 2003 was a 
spectacular example of the need to have adequate and 
failsafe electricity supplies. We know that our electricity 
supplies are often stretched to the limit. And we 
know that demand in Ontario will continue to grow in 


the future, and that there is no clear plan to replace the 
capacity that has been slated for closure. 


A third adjustment relates to non-energy commodities. 
Strong demand from the booming economies of Asia 
is behind the rise in non-energy commodity prices 
such as nickel and iron ore. In response, we are seeing 
significant efforts in countries around the world to find 
new sources for these commodities and to improve 
their efficiency in extracting them. This province’s com- 
modity producers must take advantage of this healthy 
environment to boost their own productivity to meet 
new competitive challenges. 


Strong demand from the booming 
economies of Asia is behind the rise in 
non-energy commodity prices such as 

nickel and iron ore. 


Fourth, we are in the process of adjusting to the fact 
that services, once thought to be non-tradable, are 
increasingly open to worldwide competition because 
of changes in technology. Ontario’s service-producing 
industries are also facing increased competitive pres- 
sure from new suppliers, such as India’s burgeoning 
information technology and business services indus- 
tries. All indications are that this pattern will con- 
tinue, and will be repeated in other service industries. 


Perhaps the biggest challenge for Ontario’s service 
sector will be from the continued consolidation within 
financial services industries around the world. This 
poses a real competitive challenge to the financial 
services industry that is so important to the Greater 
Toronto Area. Indeed, while financial services com- 
panies may be concentrated around Toronto, they are 
important to the whole province—the finance, insur- 
ance, and leasing sector represents almost 15 per cent 
of Ontario’s GDP. 


All of these competitive challenges are compelling 
Ontario’s businesses, politicians, and policy-makers to 
find ways to increase industrial productivity and market 
efficiency. 


Let me stop just for a second, because what I've said 
so far about Ontario’s economic prospects may sound 
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overly negative. We need to keep in mind that changes 
in the global economy are also creating income and 

wealth in China and India, thus increasing their demand 
for goods and services from abroad. These emerging 
markets are just that—markets. This source of growing 
demand can provide a boost to the global economy in 
general, and the Ontario economy in particular. 


Now, in the past two days, you have heard from people 
who are far more expert than I am about how individ- 
ual sectors can meet this competition and take advan- 
tage of these opportunities. So I’m not going to try to 
add my own specific policy prescriptions to the debate. 
But I would like to point out some issues that I believe 
must receive considerable focus in order to position 
Ontario to meet the global challenges facing us over 
the medium term. 


The first is the need to improve the efficiency of labour 
markets and the quality of Ontario’s human resources. 
This is a critical element of Ontario’s ability to meet 
future competitive challenges. To develop the skilled 
workers that this province will require to meet its 
labour demands, Ontario must ensure that its education 
and training systems are second to none. This applies 
to early childhood education and development, the 
provincial school system, and post-secondary education 
and skills training. And all employers, both public 
and private, have a responsibility to provide their 
workers with opportunities to upgrade their skills. 
Appropriate investment by individuals, by employ- 
ers, and by governments will be needed. 


But even the best-educated and trained workforce will 
still face inevitable economic adjustment that will lead 
to displacement and additional burdens on some 
groups in society. This does not mean that we should 
shy away from the task. But it does mean that a second 
area of focus should be to have policies in place that 
help to smooth the adjustment. These include providing 
access to training, or helping workers relocate or shift 
into expanding areas of the economy. 


The third area would be to improve the efficiency of 
capital markets and the financial system in Ontario 
and Canada. We all know that an economy works better 
when its financial services sector is sound and efficient. 


A robust and well-functioning financial system is key, 
so that growing firms have access to credit, and savings 
can be efficiently recycled to help businesses expand. 


With global standards evolving 
rapidly, Canada and Ontario must be 
at the forefront in terms of efficiency 

and competitiveness. 


Now, I am not here with a prescription for what needs 
to be done in this area. But we must not lose sight of 
the fact that the financial sector is an important con- 
tributor to economic growth in Ontario. An efficient 
financial sector will continue to be a competitive 
advantage for this province, both in maintaining effi- 
ciency in our own market, and in providing an oppor- 
tunity to export expertise around the world. So policy- 
makers have an interest in providing a framework 
that will allow our financial institutions and markets 
to compete in an increasingly globalized world. With 
global standards evolving rapidly, Canada and Ontario 
must be at the forefront in terms of efficiency and 
competitiveness. 


A fourth area of focus is the province’s infrastruc- 
ture—it needs to be a contributor to industrial effi- 
ciency, not an impediment. An important part of this 
is transportation infrastructure. And this applies not 
only within the province, but also to the links with our 
trading partners in other provinces, other parts of 
North America, and overseas. But it is not just physi- 
cal infrastructure that is important. We also need the 
right policy infrastructure in areas such as security, 
inter-provincial trade, and regulation. For example, as 
industries increasingly rely on just-in-time delivery, 
border delays can cause real damage to businesses. 
That is why it is critical to develop and maintain border 
crossings that are as safe as these times require, yet open 
enough to allow the rapid flow of goods and people. 
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The fifth issue would be securing reliable sources of cost- 
effective energy for the future. Ways must be found 
to foster the development of new sources of energy 
and to provide the right incentives for the efficient use 
of that energy. Clearly, there is a need for an appropriate 
framework to encourage investment in electricity 
transmission and generation, including renewable 
energy and alternative technologies. 


So those are five critical elements that I see as part of 
Ontario’s efforts to meet the challenges that lie ahead, 
and to take advantage of the opportunities presented 
by growing world markets. It is by no means a com- 
prehensive list. There are many other important issues 
that I have not discussed. But I have tried to point out 
five areas that, in my opinion, policy-makers and busi- 
ness leaders cannot ignore. 


Conclusion 


We know that the challenges facing our economy will 
not be easy to meet. We know that tough choices will 

have to be made to secure an economic framework that 

enhances Ontario’s efficiency and its flexibility. We know 
that the burden of adjustment will fall disproportion- 
ately on some individuals and groups and that we have 
a collective responsibility to help with that adjustment. 


This province has tremendous human 
and natural advantages. I am 
confident that it also has the will to 
make the choices that will help 
Ontario thrive in this new world 
economy. 


But we also know that Canadians and Ontarians 
have made tough choices in the past that have proved 
right. These choices have yielded an economy that is 
resilient, and capable of competing with the best in 
the world. That tradition must continue. The choices 
Ontarians make in the years ahead will determine 
our ability to meet the challenges thrown at us by this 
changing world economy, and to seize the opportuni- 
ties that growth in world markets will bring. This 
province has tremendous human and natural advan- 
tages. Iam confident that it also has the will to make 
the choices that will help Ontario thrive in this new 
world economy. 
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Canadian Monetary Policy in an 
Evolving World Economy 





Remarks by David Dodge 

Governor of the Bank of Canada 

to the Canadian Chamber of Commerce 
Calgary, Alberta 

20 September 2004 


ood afternoon. I’m glad to be back in 

Calgary. We at the Bank of Canada welcome 

these opportunities to get out across the 

country, to speak to business people, and 
hear your perspectives on the economy. The feedback 
we receive from businesses from coast to coast is an 
important part of our monetary policy deliberations. 
I know that the staff of our regional office here in 
Calgary work hard to stay on top of local business 
conditions on the Prairies, as do our other offices for 
their regions. 


Iam happy to have the opportunity to meet with the 
national body of the Chamber of Commerce. I can tell 
you that my regular contacts with the Ottawa liaison 
group are very valuable to me. The Bank does look to 
the Chamber to help us understand how economic 
developments are unfolding at the industry level. And 
I particularly want to thank the Chamber for being an 
ongoing partner in our efforts to smoothly introduce 
three new high-denomination bank notes this year. 
This is the second straight year in which we have set 
up a currency-education kiosk at your annual meet- 
ing, to help spread the word about our new bank 


notes. You can learn about the security features that 
we have included in our high-denomination notes. 
And we have materials about our new $20 note that 
we unveiled last month, and which goes into circula- 
tion beginning next Wednesday, 29 September. 


I should add that I'll be back here in Calgary on 
13 October to unveil the new $50 bank note, which 
goes into circulation beginning in mid-November. 


The evolution of the global economy 
is not a short-term event. Some of the 
forces currently at work have been 
building for years. 


During the past year, powerful forces have continued 
to shape the global economy. Alberta, and indeed all 
of Canada, have felt the impact of these forces. Of 
course, the evolution of the global economy is not a 
short-term event. Some of the forces currently at work 
have been building for years. Similarly, today’s devel- 
opments may have repercussions, and raise the need 
for adjustments, for years to come. So today, I want to 
talk about Canada’s economic outlook and the pros- 
pects for monetary policy within the context of the 
evolving world economy. 
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How the Monetary Policy Framework 
Works 


I will start with a brief review of our monetary policy 
framework. Let me remind you of the goal of Cana- 
dian monetary policy. Experience has taught us that 
the best contribution the Bank of Canada can make to 
good economic performance is to keep inflation low, 
stable, and predictable. By doing so, we can provide 
the backdrop that best allows our economy to grow in 
a strong and sustainable way. 


We aim to keep inflation—as measured by the annual 
rate of increase in the consumer price index—at 

2 per cent. It’s important to note that we conduct 
monetary policy in a symmetric way. This means that 
we will raise interest rates to dampen total demand 
when we see that inflation is threatening to rise above 
our 2 per cent target over the next 18 to 24 months. In 
the same way, we will lower interest rates to stimulate 
demand when we see that the trend of inflation is 
poised to fall below the target. This symmetric 
approach to monetary policy has delivered an average 
rate of inflation that has been very close to 2 per cent 
since inflation targeting was adopted in 1991. 


It is also important to keep in mind that monetary pol- 
icy actions take time to have their full effect. The lags 
are variable, but it typically takes a year and a half to 
two years for a change in interest rates to have its full 
impact on the economy and inflation. That is why we 
say that we need to be forward looking with our mon- 
etary policy, and that is why we are always trying to 
assess the state of the economy 18 to 24 months into 
the future. Specifically, we try to evaluate the various 
factors that will affect supply and demand, to help 
us estimate the future size of the output gap. 


What do I mean by “output gap?” That term refers to 
the difference between actual output—what the econ- 
omy is producing—and potential output—the maxi- 
mum amount the economy could produce without 
triggering higher inflation. Another way that we 
sometimes refer to this concept is to talk about how 
close the economy is to its production capacity. This 
idea is important because when economies operate 
above their capacity—or, as economists like to put it, 
there is excess demand and a positive output gap— 
inflationary pressures can build. But when economies 
operate below capacity—meaning that there is excess 
supply and a negative output gap—disinflationary 
pressures can set in. Ideally, we want to see the econ- 
omy operating close to its capacity, with total demand 


roughly in balance with total supply. If we achieve 
this, we can have the best outcome over time—strong, 
sustainable growth that avoids booms and busts, 
along with rising employment and low inflation. 


One major problem is that we cannot directly measure 
potential output. Further, the economic data that 
measure actual output are often revised—sometimes 
significantly so. The challenge for us, then, lies in esti- 
mating the size of the output gap, and there is always 
a significant degree of uncertainty around that esti- 
mate. So we look at a number of other economic varia- 
bles to help us form an opinion about how large the 
output gap is. You can find out more about these vari- 
ables on our Web site. They include, among others, 
indicators of capacity in goods markets, signs of tight- 
ness in labour markets, and signals of pressures in the 
real estate market. Some of these are quantitative, and 
some are qualitative, based on surveys of businesses 
conducted by our regional offices. Another indicator 
is the rate of inflation itself. If core inflation—which 
strips out eight highly volatile components of the con- 
sumer price index—is consistently coming in above or 
below our expectations, it may lead us to adjust our 
view about the current size of the output gap. 


Earlier, I said that when the economy is operating near 
its capacity, total demand for Canadian goods and 
services—or what economists like to refer to as 
“aggregate demand”—is roughly in balance with total 
supply. Total demand has two components—domestic 
demand and foreign demand. Assessing foreign 
demand is difficult, but because it represents such a 
large share of total output in Canada, we at the Bank 
spend a great deal of time and effort trying to gauge 
that demand. 


Many of today’s global economic 
developments have their origins 
outside North America, most notably 
in Asia. 


Of course, it is nothing new to say that our economy is 
importantly affected by events abroad. Canada has 
always relied on international trade. For a long time 
now, the United States has been the focus of attention 
in assessing the world economy. But many of today’s 
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global economic developments have their origins out- 
side North America, most notably in Asia. 


Before I talk about their current implications, | would 
like to take a few minutes to discuss the nature of 
these developments and their likely implications over 
the next decade or so. 


The Medium-Term Implications of 
Global Developments 


Just as Japan and Korea emerged as major players on 
the global stage in previous decades, China is now 
quickly becoming an economic powerhouse. And 
India is not far behind. When you consider that these 
two countries account for 40 per cent of the world’s 
population, it is not hard to see why they are having 
such an impact on the global economy. 


The integration of these countries 
into the global economy represents 
both a competitive challenge and a 
tremendous opportunity for the 
industrialized world. 


As we look ahead, it is clear that China and India will 
be major global competitors, not just in labour-inten- 
sive industries, but increasingly in skill-intensive 
industries as well. It’s a pattern of development that 
the world has seen before. Established firms in many 
industries will feel competitive pressure from China 
and India, until the large pool of surplus labour in 
those countries can be absorbed. But at the same time, 
this process will create income and wealth in China 
and India and, hence, increase their ability to buy 
more goods and services from abroad. 


So, the integration of these countries into the global 
economy represents both a competitive challenge and 
a tremendous opportunity for the industrialized 
world. These emerging markets are just that—mar- 
kets. China is already one of the largest importers in 
the world and its importance will increase over the 
next decade. This source of growing demand can pro- 
vide a much-needed boost to the global economy in 
general and to the Canadian economy in particular. 
We have already seen some Canadian commodity pro- 


ducers step in to fill the demand from Asia. Indeed, 
Statistics Canada recently reported that the value of 
Canadian exports to China in the first seven months of 
this year rose by 58 per cent compared with the same 
period in 2003. 


There will also be opportunities for Canadian firms to 
integrate low-cost components into their own produc- 
tion processes, through direct investment or joint ven- 
tures. This will be an increasingly important way for 
Canadian firms to maintain cost competitiveness. 
Over the medium term, it will be absolutely crucial for 
all Canadian businesses and governments to continue 
to take advantage of these opportunities as they 
arise. 


At the same time, Canadian businesses and govern- 
ments need to recognize that these global develop- 
ments will require adjustments here in Canada. There 
will be some activities, particularly those that are 
labour-intensive and lower-value-added, where 
Canadian firms will not be well placed to compete 
with lower-cost producers in Asia. The key will be to 
adjust by shifting resources into expanding, higher- 
value-added activities, where Canadian firms can 
exploit the opportunities presented by the changing 
world economy. By making these adjustments, we will 
be able to increase productivity and raise our standards 
of living over the medium term. 


Of course, it is not just developments in Asia that will 
require us to make adjustments here in Canada. We 
will also have to adjust as the U.S. economy reduces 
the size of its fiscal and current account deficits. But 
the subject of adjustments to global imbalances is 
beyond the scope of my remarks today. What I can 
say, though, is that the Bank of Canada will facilitate 
whatever adjustments are necessary by keeping infla- 
tion low, stable, and predictable. This will help Canadian 
firms and individuals read market signals more clearly 
and allow them to make plans with confidence in the 
future value of their money. 


Near-Term Implications of Global 
Developments 


That’s a look at the medium term, and it is important 
for business people and economic policy-makers to 

always keep an eye on the horizon. But, as you run 

your business from day to day, and as we at the Bank 
conduct monetary policy, it is the shorter-term devel- 
opments that are the greater focus of attention. So, let 
me spend a few minutes on the near-term outlook for 
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the world economy, and what that outlook implies for 
foreign demand for Canadian goods and services. 


As I said before, the emergence of China and India is 
having an important impact on the Canadian economy 
through an increase in demand for many of the com- 
modities that we produce. This has caused a run-up in 
the prices of nickel, potash, and steel, among others. 
And, in turn, this has boosted the income of many 
Canadian producers, even after taking into account 
the effects of the large appreciation of the Canadian 
dollar that we saw in 2003. 


Of course, the most high-profile price increase recently 
has been that of oil. Very rapid growth in Asia has led 
to unexpected additional demand for oil. For the time 
being, this unanticipated demand is putting pressure 
on a market that already had little spare capacity. 
Over the medium term, oil production will, in all 
likelihood, increase to meet this additional demand. 
But it takes time for new production to come on line. 
Thus, it is not unreasonable to think that oil prices will 
be higher in the near term than what we might expect 
them to be over the medium term. 


Our best judgment at the moment is that high levels of 
growth in Asia will continue over the next couple of 
years, and that demand for commodities will continue 
to grow, although perhaps not quite as rapidly as in 
the past couple of years. This is based on the not- 
unreasonable assumption that the Chinese authorities 
will be able to manage economic growth at a more 
sustainable pace. 


High levels of growth in Asia will 
continue over the next couple of 
years,and ... demand for 
commodities will continue to grow. 


While developments in Asia are likely to play a very 
important role in supporting continued strength in the 
global economy, developments in the United States 
will still have the largest impact on the volume of 
Canada’s exports over the short term. As we said in 
our July Monetary Policy Report Update, recent data 
point to some slowing of U.S. growth from the red-hot 
pace of the second half of 2003 and the first quarter of 


2004. Higher oil prices appear to be having some 
restraining effect on U.S. consumer spending, and 
both consumers and businesses seem to be somewhat 
less optimistic than they were earlier this year. Never- 
theless, we still expect growth to be similar to what we 
forecast in July—that is, faster than the growth rate of 
U.S. production capacity. This strong U.S. growth 
bodes well for continued high levels of Canadian 
exports, although they are unlikely to continue to 
grow at the rapid pace of the first half of this year. 


Consistent with this profile for solid U.S. and global 
economic growth and with the expectations of finan- 
cial markets, we continue to assume some upward 
movement in global policy interest rates to moderate 
inflation pressures as output levels approach produc- 
tion capacity. 


Canada’s Economic Prospects 


Let me now turn to Canada, beginning with a quick 
recap of the first half of 2004. 


At the start of the year, we said that we did not expect 
net exports—the difference between what we export 
and what we import—to make a significant contribu- 
tion to Canada’s economic growth in 2004 or 2005, 
because of the sharp appreciation of the Canadian dol- 
lar last year. We also said that economic growth would 
have to come primarily from domestic demand in 
order to eliminate the excess supply that existed at the 
start of the year and to close the output gap. To facili- 
tate growth in domestic demand, we reduced our key 
policy interest rate from 2 3/4 per cent to 2 per cent in 
three steps earlier this year. 


However, Canada’s economic performance in the first 
half of 2004 turned out somewhat differently from our 
expectations. The volume of exports grew much more 
rapidly than we had anticipated. So did imports, but 
not to the same extent as exports. As a result, net exports 
made a very significant contribution to growth, and 
aggregate demand in the first half of the year grew 
more strongly than we had expected at the beginning 
of 2004. So the output gap at mid-year was smaller 
than we had projected. Indeed, the Bank judges that 
the Canadian economy is now operating close to its 
production capacity. 


As we look ahead to the remainder of this year and to 
2005, we expect that exports will grow more slowly 
than in the first half of 2004. But there are lots of 
uncertainties that cloud the outlook for foreign 
demand and Canadian growth. These include uncer- 
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tainty about the western grain crop, the re-opening of 
the U.S. border to live cattle exports, and auto produc- 
tion, as the “Big Three” automakers face softer mar- 
kets for their products. Despite these caveats, 
ageregate demand will likely grow at a rate equal to, 
or marginally above, the rate of growth of production 
capacity over the next four quarters. 


With the economy currently operating close to capacity, 
we reduced the amount of monetary stimulus in the 
economy two weeks ago by raising our key policy 
interest rate to 2 1/4 per cent. 


Inflation, both total and core, has been volatile in 
recent months, primarily because of swings in energy 
prices and because of automobile purchase-incentive 
programs. But despite this volatility, we continue to 
project that core inflation will be a bit above 1.5 per 
cent for the second half of 2004, before gradually mov- 
ing up to the 2 per cent target in 2005. 


Looking forward, we will need to continue to reduce 
monetary stimulus to avoid a buildup of inflationary 
pressures and to contribute to sustainable, solid eco- 
nomic growth. However, the pace of our actions will 
depend on our continuing assessment of the evolving 
prospects for pressures on capacity and inflation. 


In this context, there are several key factors that the 
Bank will be watching closely. As always, there is 
uncertainty about the exact size of the output gap. 
There is also considerable uncertainty at this time 
about the future growth rate of both exports and 
imports, and about the evolution of world prices for 
energy and non-energy commodities. And we will be 
watching the impact of geopolitical developments on 
global confidence and demand. We will update our 


outlook for the Canadian economy in our next Monetary 
Policy Report, which will be published on 21 October. 


Conclusion 


Let me conclude by going back to my earlier point 
about the need to adjust to changes in the world econ- 
omy. We can be certain that the powerful global eco- 
nomic forces I spoke of today will continue to be felt 
as the world economy continues to evolve. This evolu- 
tion will lead to challenges that we must face, but it 
will also lead to opportunities that we must seize. 


At the Bank of Canada, we will continue to monitor 
these global forces closely and assess their impact at 
home and abroad. This will help us contribute to Can- 
ada’s future economic prospects through low and sta- 
ble inflation. 


This evolution will lead to challenges 
that we must face, but it will also lead 
to opportunities that we must seize. 


For Canada to grow and prosper over the long run, 
Canadian businesses and governments will need to 
make the right adjustments to the evolving world 
economy. As leaders in the business community, your 
job will not be easy. But over the past several years, we 
have seen ample evidence that you can face challenges 
and take advantage of opportunities. I am confident 
that you will continue to do so in the future. 
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Monetary Policy and Uncertainty 





Remarks by David Longworth 

Deputy Governor of the Bank of Canada to the 
Canadian Association for Business Economics* 
Kingston, Ontario 

23 August 2004 


ood evening, ladies and gentlemen. As a 

member of CABE and the Ottawa Economics 

Association, and as a frequent presenter at 

TABE, I am very pleased to speak to this 
audience of business economists, here at the Summer 
Outlook Policy Forum. Tonight, I want to talk about 
monetary policy and uncertainty. 


If we could be certain that we had the true model of 
the world economy, complete with the right parame- 
ters and measurements, then being a macroeconomist 
would be extremely dull indeed. But it is impossible 
to have such a model, and that makes the work of 
macroeconomists—and central bank policy-makers— 
a lot more interesting. 


Central bankers can be certain of one thing—we will 
always have uncertainty to deal with. Some of this 
uncertainty can be created, unwittingly, by central 
banks themselves. But there are two key strategies 
that can be followed to help mitigate this uncertainty 
for the public and, in turn, to reduce uncertainty for 
the central bank about how the public will respond to 
economic developments. First, a central bank should 
establish a clear policy objective. Second, it should 
operate within a transparent framework for meeting 
that objective. 


The Bank of Canada’s policy objective became clearer 
with the adoption of inflation targets in February 

1991. Since then, the Bank has become increasingly 
transparent, both in its operating framework and in its 
communications.! This has reduced the private sector’s 





* The speech has been slightly abridged for purposes of publication. 
1. See Jenkins (2001). 


uncertainty about how the Bank will respond to eco- 
nomic developments. Importantly, it has also tended 
to moderate the variability of inflation and of other 
economic and financial variables, notably interest rates.” 


But there are other more general types of uncertainty 
that we always have to deal with when conducting 
monetary policy. Let me give you some examples. We 
cannot be sure that the data we look at give us a true 
and complete picture of the economy. Nor can we be 
sure precisely how our monetary policy actions affect 
the economy, or exactly how long it takes for those 
actions to have their impact. And we can never be 
sure what the state of the world economy—and thus 
of the Canadian economy—will be in the future, when 
today’s monetary policy actions will have their full 
effect. 


There are two key strategies that can 
be followed to help mitigate this 
uncertainty for the public and, in 
turn, to reduce uncertainty for the 
central bank about how the public 
will respond to economic 
developments. 


Economists at central banks and elsewhere have devel- 
oped strategies to deal with these more general types 
of uncertainty that we face. This evening, I plan to 
touch on two areas of uncertainty, drawing on the rel- 
evant theoretical literature and on current examples 
from Canada.” First, I will discuss data and measure- 





2. See Longworth (2002). 


3. More thorough reviews of the types of uncertainty facing policy-makers 
can be found in Jenkins and Longworth (2002) and Sellon (2003). 


a 


BANK OF CANADA REVIEW e AUTUMN 2004 Sy 


ment uncertainty, particularly as it applies to the out- 
put gap. Then, I will talk about model and parameter 
uncertainty; that is, uncertainty about which economic 
variables can best explain movements in other varia- 
bles, and about the size of the effect that one variable 
has on another. In doing so, I will look at the effects of 
movements in both world oil prices and the exchange 
rate for the Canadian dollar on Canadian inflation and 
foreign trade. Finally, I will close with a brief review of 
the Bank’s base-case outlook for the economy. 


Data and Measurement Uncertainty 


Let me start with data and measurement uncertainty. 
This refers to the possibility that economic variables 
are being measured in a fundamentally incorrect way, 
or that the data are subject to error or revision. 


Theory tells us that if we had the correct model, in 
which monetary actions were determined by a com- 
plex, “optimal” policy rule, then data and measure- 
ment uncertainty that is random in nature would have 
no implications for monetary policy. But we can’t be 
sure that mismeasurement occurs randomly. And since 
models used by central banks generally incorporate 
simple rules for setting interest rates, based on a rela- 
tively small number of variables, those rules should 
typically place less weight on economic concepts or 
variables that are more prone to data uncertainty.* 


To illustrate this point, let’s look at the output gap. 
This is the difference between actual output—what 
the economy is producing—and potential output— 
what it could produce without triggering inflationary 
pressures. The output gap is an extremely important 
concept for an inflation-targeting central bank. 
When economies start to operate above capacity, 
inflation pressures can build. And when economies 
operate below capacity, disinflationary pressures can 
set in. 


But the output gap is not a variable that can be meas- 
ured simply or directly, because potential output is 
not directly observable. So, to cope with this uncer- 
tainty, it is helpful to look at several different—but rel- 
SUaD gui alole when assessing the size of the output 
gap.” In weighing these, we should follow the princi- 





4. See Swanson (2004) and Svensson and Woodford (2003). 


5. The approach of focusing on the change in the output gap rather than the 
level of the output gap is unlikely to be appropriate, for reasons laid out in 
Longworth (2003). 


ple that I just mentioned by putting less weight on 
indicators with higher levels of uncertainty. 


The output gap is an extremely 
important concept for an inflation- 
targeting central bank. 


The Bank’s primary measure of the output gap—the 
“conventional measure” that we refer to in our 
Monetary Policy Reports and Updates—uses a multivari- 
ate filter. To help mitigate the uncertainty associated 
with this key variable, we use a wide range of other 
indicators to come to a consensus about the likely size 
of the output gap. One key indicator is the perform- 
ance of core inflation relative to projections. If core 
inflation is persistently surprising us by coming in above 
or below our projections—especially in the absence of 
identifiable special factors—this can lead us to adjust 
our view of the size of the output gap. 


We provide an updated list of these other indicators 
on our Web site, under the heading “Indicators of 
Capacity and Inflation Pressures for Canada.”° 
They include: Statistics Canada’s measure of capac- 
ity utilization in the non-farm goods sector; the ratio 
of unfilled orders to shipments in manufacturing 
(excluding aerospace products and parts); labour mar- 
ket conditions, such as unempl oeren rates, partici- 
pation rates, and hours worked,’ measures of labour 
shortages (especially skilled labour); ae the responses 
of firms to our Business Outlook Survey.® Our analysis 
has shown one question in this survey to be particu- 
larly useful in assessing capacity pressures, and that 
is the proportion of companies reporting that they 
would have difficulty meeting an unexpected surge in 
demand.” 


Currently, the Bank’s conventional measure says that 
the output gap narrowed during the first half of 2004, 
shrinking to less than 0.5 per cent of GDP at mid-year. 





6. http://www.bankofcanada.ca/en/indinf.htm 


7. Because it is difficult to directly measure the degree of tightness in labour 
markets, we look at how these variables are performing relative to our esti- 
mates of their trend level. 


8. See Martin (2004). 
9. See Martin and Papile (2004). 
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Given this low number, and the uncertainty surround- 
ing this measure, the Bank has been particularly inter- 
ested in the messages coming from other indicators of 
the output gap. As we said in our July Update, indica- 
tors in the goods market are suggesting greater pres- 
sure on capacity than the conventional measure, while 
labour market indicators are pointing to less pressure 
on capacity. So, although a fairly wide band of uncer- 
tainty continues to surround our conventional esti- 
mate of the output gap, these other indicators lead us 
to believe that the conventional measure is providing 
a more or less balanced assessment of the size of the 
output gap at this time. 


Although a fairly wide band of 
uncertainty continues to surround 
our conventional estimate of the 
output gap, these other indicators 
lead us to believe that the 
conventional measure is providing a 
more or less balanced assessment of 
the size of the output gap at this time. 


Let me make two more brief comments about data. 
First, data revisions are an important source of uncer- 
tainty. Indeed, with the exceptions of the CPI and the 
labour force reports, nearly all of the economic data 
that we look at are subject to revision. And these revi- 
sions can be substantial. For example, export and import 
data have undergone particularly large revisions in 
recent years. This makes the Bank cautious about 
putting too much emphasis on the most recent data 
point. The second comment is that even if data are not 
revised, they can still be volatile. The consumer price 
index is a case in point. Here, we temper the uncer- 
tainty that stems from volatility by focusing on core 
inflation, which strips out the eight most volatile ele- 
ments of the index. The more volatile a series has been 
historically, the less weight one should put on the most 
recent observation when assessing future trends. 
There is often uncertainty about the duration of a shock, 
but in the case of a volatile series it is best to start with 
the assumption that surprise movements do not signal 
the beginning of a trend. 


Model and Parameter Uncertainty 


Let me now turn to model and parameter uncertainty. 
As I said at the beginning, nobody has the true model 
of the economy. In particular, we don’t know all the 
significant factors that explain the behaviour of any 
one economic variable. And even in those cases where 
we are fairly sure of the relevant explanatory varia- 
bles, there is uncertainty about the parameters in the 
relationship; that is, about the size of the effect that 
one variable has on the other. 


Economists have developed certain theoretical tech- 
niques to deal with model and parameter uncertainty. 
For example, one basic strategy the Bank uses to alle- 
viate model uncertainty is to have the staff look at a 
variety of models and approaches in developing pol- 
icy advice.'? However, some techniques that reduce 
model and parameter uncertainty are very difficult to 
use in practice, except in the smallest of models—and 
our models are typically not small. One important 
practical way for central bankers to deal with these 
kinds of uncertainty is to test how sensitive policy rec- 
ommendations are to the assumptions about the par- 
ticular model of the economy and the size of the 
parameters in that model. In doing this, it is important 
to have updated estimates of the parameters as well as 
updated analysis of the various factors at play, since 
both of these can vary through time with structural 
changes in the economy, including those resulting 
from changes in the monetary policy framework. 


One basic strategy the Bank uses to 
alleviate model uncertainty is to have 
the staff look at a variety of models 
and approaches in developing policy 
advice. 


To make these concepts more concrete, let me discuss 
some aspects of model and parameter uncertainty in 
the context of recent changes in world oil prices, 
movements in the Canadian dollar, and the recent 
behaviour of exports and imports. 


As an aside, let me start by summarizing some good 
news in terms of the uncertainty that stems from two 





10. See Coletti and Murchison (2002) and Macklem (2002). 
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specific sources. During the past 15 years or so, move- 
ments in oil prices and in the exchange rate have had 
much smaller effects on core inflation than in the past. 
This is partly because of the increased credibility of 
monetary policy brought about by the inflation-target- 
ing framework. The implication is that these movements 
no longer create as much uncertainty in inflation fore- 
casts as before. 


Now, to get to the heart of the matter, what are the fac- 
tors that affect inflation? While we don’t know every 
single factor involved, it is useful to think of inflation 
as being a function of capacity pressures in the econ- 
omy—the output gap—and of inflation expectations. 
Relative price shocks, such as changes in oil prices or 
the exchange rate, also have a short-run impact on 
inflation rates. The task for policy-makers is to carry 
out the appropriate sensitivity analysis in order to deal 
with parameter uncertainty and model uncertainty. 


One key uncertainty relates to the modelling of infla- 
tion expectations. Actual past inflation rates, particu- 
larly past total CPI inflation, seem to be a much less 
important factor in determining inflation expectations 
these days. Rather, the process has become more for- 
ward looking and is heavily influenced by our credi- 
ble inflation target. But there is still some uncertainty 
about the extent to which inflation expectations have 
become forward looking. 


There is a diverse body of theoretical literature that 
points to the dangers of central banks assuming that 
inflation expectations have become more forward 
looking than they actually are. Researchers have 
found that the costs of assuming too much forward- 
looking behaviour and too much central bank credi- 
bility—and thus typically failing to take timely action 
before inflation and inflation expectations move well 
away from the target—are much greater than the costs 
of assuming too little forward-looking behaviour. So, 
in dealing with uncertainty surrounding the model- 
ling of inflation expectations, we should not assume 
that expectations will always remain well anchored. !! 


What about relative price shocks? In theory, given a 





11. Soderstrom (1999) and Srour (1999) can be read in this way if their mod- 
els are interpreted as setting inflation expectations to a weighted average of 
past inflation and the inflation target. Walsh (2003, p. 327) notes that his 
“results suggest that policymakers should act as if inflation were more back- 
ward-looking than they perhaps actually believe it is.” Sargent (1999) gets a 
similar result in a simple model when robust-control techniques are used. 


credible inflation target, relative price shocks!” should 
have only a temporary effect on inflation rates. None- 
theless, movements in world oil prices clearly affect 
measured total CPI inflation in the short run through 
their impact on the prices of fuel oil and gasoline. 
They also often lead to increases in natural gas prices, 
with further ramifications for the CPI. But, in recent 
years, we have found little evidence of a significant 
impact, through the cost channel, on other elements of 
the CPI. In short, the trend of inflation—or core infla- 
tion—now seems little affected by oil-price swings of 
the order of magnitude experienced from the late 
1990s through 2003.!3 In addition, there is scant evi- 
dence of second-round effects on inflation expectations 
and wages. In part, this is likely because increases in 
energy prices tend not to persist—oil prices may rise 
for a period of time, but then they usually reverse 
course. Indeed, if one looks at the patterns of both oil 
prices and total CPI inflation over the past five years or 
so, they tend to fluctuate around the core rate of infla- 
tion. Particularly large spikes in energy prices—either 
upwards or downwards—are more likely than not to 
reverse over the following 12 months. So, unless such 
movements persist, or are thought to be highly likely 
to persist over significantly long periods, it seems rea- 
sonable to assume that there will be almost no second- 
round effects. 


The costs of assuming too much 
forward-looking behaviour and too 
much central bank credibility—and 
thus typically failing to take timely 
action before inflation and inflation 

expectations move well away from the 
target—are much greater than the 
costs of assuming too little forward- 
looking behaviour. 





12. The analysis in this paragraph holds for a temporary or permanent 
move in relative prices. It does not apply to persistent growth in relative 
prices. 


13. Bank of Canada (2000a, b) noted this in the context of the energy-price 
increases through 1999 and 2000. 
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The effects of movements in the exchange rate on 
Canadian inflation are much more difficult to detect 
than those of oil-price movements. This is partly because 
the effects are more indirect, and because we do not 
have all the data needed to follow the transmission 
channel from exchange rate changes, through import 
and wholesale prices, to consumer prices. But we can 
say that a wide variety of statistical and econometric 
techniques show that exchange rate pass-through 
effects are not large. Moreover, these effects are likely 
spread out over time—perhaps over two years or so. 


One piece of evidence common to countries that have 
reduced inflation to low, or even moderate, levels is 
that their estimated coefficients of pass-through have 
declined.!* It is not clear who sees their profit margin 
reduced when the domestic currency appreciates—the 
foreign exporter who prices to market, the domestic 
importer or wholesaler, or the domestic retailer. We 
need more data to answer this question for the Canadian 
economy, which might then help us to better understand 
the pass-through process and estimate the coefficient. 


How far has the pass-through coefficient declined in 
Canada’s case? Parameter uncertainty remains. 
Although the estimated coefficient has not been statis- 
tically different from zero in recent years, zero seems 
an extreme value to assume. In the longer run, zero 
seems inconsistent with optimal behaviour, because it 
likely implies that the prices of traded goods at the con- 
sumer level are not affected by exchange rate changes 
over any time horizon. We deal with this parameter 
uncertainty by assuming a small, positive rate of pass- 
through, thus balancing theoretical considerations with 
the results of our estimates. 


There is also uncertainty about the effects of exchange 
rate movements on exports and imports. As we noted 
in our last Update, quite apart from the large move- 
ments in the exchange rate over the past year and a 
half, there are other factors that make it difficult to 
project Canadian trade at this time. About a year ago, 
the levels of imports and exports were well below 
what we believe economic conditions would have 
suggested. Since then, export levels seem to have 
made up a good part of the lost ground, while imports 
have only partially recovered. Compounding these 
complexities is the inherent uncertainty involved in 
trade data. As I mentioned earlier, there have recently 
been sizable revisions to Canadian trade data. 





14. See, for example, Bailliu and Bouakez (2004) and Bank of Canada (2000b). 


Quite apart from the large 
movements in the exchange rate over 
the past year and a half, there are 
other factors that make it difficult to 
project Canadian trade at this time. 


Once we cut through all of these difficulties, we are left 
with two main uncertainties. The first relates to model 
uncertainty. What are the fundamental factors to which 
exports and imports are adjusting? This would be an 
issue regardless of exchange rate movements over the 
past year and a half. The second relates to parameter 
uncertainty. How are trade volumes adjusting to 
changes in the exchange rate? What is the total effect, 
and how long are the adjustment lags? These are 
extraordinarily difficult questions. In our July Update, 
we used our models but we also applied judgment to 
arrive at our projection that net exports would act as a 
slight drag on GDP growth in 2004 and 2005. 


I hope that I’ve been able to give you some idea of the 
kinds of uncertainty that the Bank of Canada faces in 
the conduct of monetary policy and how we deal with 
them. The examples I have used reflect some of the 
specific risks and uncertainties that are particularly 
relevant to our current base-case projection. 


Conclusion 


Let me conclude. It is true that uncertainty makes the 
work of macroeconomists and central bankers more 

challenging and interesting. That said, it is crucial that 
we at the Bank of Canada have ways to deal with this 
uncertainty. We have taken steps to reduce uncertainty 
about our monetary policy framework and actions. 

We mitigate data uncertainty by being cautious about 
our reliance on any single indicator and by looking 
instead at multiple indicators. And we temper model 
and parameter uncertainty by using a variety of dif- 

ferent models and approaches, and by testing the sen- 
sitivity of policy recommendations to the assumptions 
of both the models and the parameters in the models. 
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But, of course, we will never eliminate uncertainty. 
Indeed, our current outlook is subject to factors that 
are particularly uncertain. I can’t tell you how these 
factors will play out. But through our speeches, regu- 
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Notes to the Tables 





Symbols used in the tables 
Roe Revised. 


- Value is zero or rounded to zero. 


Note: 


Blank spaces in columns indicate that data are either not available 
or not applicable. 

A horizontal rule in the body of the table indicates either a break in 
the series or that the earlier figures are available only at a more 
aggregated level. 


Al 


(1) In February 1991, the federal government and the 
Bank of Canada jointly announced a series of targets 
for reducing inflation to the midpoint of a range of 
1 to 3 per cent by the end of 1995. In December 1993, 
this target range was extended to the end of 1998. In 
February 1998, it was extended again to the end of 


2001. In May 2001, it was extended to the end of 2006. 


(2-3) Year-to-year percentage change in consumer price 
index (Table H8). The core CPI is the CPI excluding 
the eight most volatile components: fruit, vegetables, 
gasoline, fuel oil, natural gas, intercity transportation, 
tobacco, and mortgage-interest costs, as well as the 
effect of changes in indirect taxes on the other CPI 
components 

(4-5) The operating band is the Bank of Canada’s 50-basis- 
point target range for the average overnight rate 
paid by investment dealers to finance their money 
market inventory. 

(6) The overnight money market financing rate is an 
estimate compiled by the Bank of Canada. This 
measure includes funding of the major money 
market dealers through general collateral buyback 
arrangements (repo) including special purchase and 
resale agreements with the Bank of Canada and 
funding through call loans and swapped foreign 
exchange funds. Prior to 1996, data exclude all repo 
activity with the exception of those arranged directly 
with the Bank of Canada. These latter have been 
included in the calculation since 1995. 

(7) The monetary conditions index is a weighted sum of 
the changes in the 90-day commercial paper rate and 
the C-6 trade-weighted exchange rate (see technical 


note in the Winter 1998-1999 issue of the Bank of 
Canada Review, pages 125 and 126). The index is 
calculated as the change in the interest rate plus one- 
third of the percentage change in the exchange rate. 
The Bank does not try to maintain a precise MCI 
level in the short run. See Monetary Policy Report, 
May 1995, p.14. 

(8) 90-day commercial paper rate. The rate shown is the 
Bank of Canada’s estimate of operative market 
trading levels on the date indicated for major 
borrowers’ paper. 

(9) The C-6 exchange rate is an index of the weighted- 
average foreign exchange value of the Canadian 
dollar against major foreign currencies. (See 
technical note in the Winter 1998-1999 issue of the 
Bank of Canada Review, pages 125 and 126.) Weights 
for each country are derived from Canadian 
merchandise trade flows with other countries over 
the three years from 1994 through 1996. The index 
has been based to 1992 (i.e., C-6 = 100 in 1992). The 
C-6 index broadens the coverage of the old G-10 
index to include all the countries in the EMU. 

(10) Gross M1: Currency outside banks plus personal 
chequing accounts plus current accounts plus 
adjustments to M1 described in the notes to Table E1 
(Bank of Canada Banking and Financial Statistics). 

(11) M1++: M1+ plus non-chequable notice deposits held 
at chartered banks plus all non-chequable deposits 
at trust and mortgage loan companies, credit unions, 
and caisses populaires less interbank non-chequable 
notice deposits plus continuity adjustments. 

(12) M2++: M2+ plus Canada Savings Bonds plus 
cumulative net contributions to mutual funds other 
than Canadian-dollar money market mutual funds 
(which are already included in M2+). 

(13) Yield spreads between conventional and Real Return 
Bonds are based on actual mid-market closing yields 
of the selected long-term bond issue. At times, some 
of the change in the yield that occurs over a 
reporting period may reflect switching to a more 
current issue. Yields for Real Return Bonds are mid- 
market closing yields for the last Wednesday of the 
month and are for the 4.25% bond maturing 
1 December 2026. Prior to 7 December 1995, the 
benchmark bond was 4.25% maturing 1 December 
2021, 
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(14-15) CPI excluding food, energy, and the effect of changes 
in indirect taxes. CPIW adjusts each of the CPI basket 
weights by a factor that is inversely proportional to 
the component's variability. For more details, see 
“Statistical measures of the trend rate of inflation.” 
Bank of Canada Review, Autumn 1997, 29-47 

(16) Unit labour costs are defined as aggregate labour 
income per unit of output (real GDP at basic prices). 

(17) IPPI: Industrial product price index for finished 
products comprises the prices of finished goods that 
are most commonly used for immediate 
consumption or for capital investment. 

(18) Data for average hourly earnings of permanent 
workers are from Statistics Canada’s Labour Force 
Information (Catalogue 71-001). 


A2 


The majority of data in this table are based on, or derived from, 
series published in statistical tables in the Bank of Canada 
Banking and Financial Statistics. For each column in Table A2, a 
more detailed description is given below, as well as the source 
table in the Banking and Financial Statistics, where relevant. 


(1) Gross M1: Currency outside banks plus personal 
chequing accounts plus current accounts plus 


adjustments to M1 described in the notes to Table E1. 


(2) M1+: Gross M1 plus chequable notice deposits held 
at chartered banks plus all chequable deposits at 
trust and mortgage loan companies, credit unions, 
and caisses populaires (excluding deposits of these 
institutions) plus continuity adjustments. 

(3) M1++: M1+ plus non-chequable notice deposits held 
at chartered banks plus all non-chequable despoits 
at trust and mortgage loan companies, credit unions, 
and caisses populaires less interbank non-chequable 
notice deposits plus continuity adjustments. 

(4) M2+: M2 plus deposits at trust and mortgage loan 
companies and government savings institutions, 
deposits and shares at credit unions and caisses 
populaires, and life insurance company individual 
annuities and money market mutual funds plus 
adjustments to M2+ described in notes to Table E1. 

(5) M2++: M2+ plus Canada Savings Bonds plus 

cumulative net contributions to mutual funds other 
than Canadian-dollar money market mutual funds 
(which are already included in M2+). 

6) Short-term business credit (Table E2) 

) Total business credit (Table E2) 

) Consumer credit (Table E2) 

) Residential mortgage credit (Table E2) 

) Gross domestic product in current prices (Table H1) 

) Gross domestic product in chained 1997 dollars 

(Table H2) 
(12) Gross domestic product by industry (Table H4) 
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(13) Civilian employment as per labour force survey 
(Table H5) 

(14) Unemployment as a percentage of the labour force 
(Table H5) 

(15-16) Data for capacity utilization rates are obtained from 
the Statistics Canada quarterly publication Industrial 
Capacity Utilization Rates in Canada (Catalogue 31-003), 
which provides an overview of the methodology. Non- 
farm goods-producing industries include logging and 
forestry; mines, quarries and oil wells; manufacturing; 
electric power and gas utilities; and construction. 

(17) Consumer price index (Table H8) 

(18) Consumer price index excluding the eight most volatile 
components: fruit, vegetables, gasoline, fuel oil, 
natural gas, intercity transportation, tobacco, and 
mortgage-interest costs, as well as the effect of 
changes in indirect taxes on the other CPI components. 
(Table H8) 

(19) Gross domestic product chain price index (Table H3) 

(20) Unit labour costs are defined as aggregate labour 
income per unit of output (real GDP at basic prices). 

(21-22) The data on wage settlements are published by 
Human Resources Development Canada and 
represent the effective annual increase in base wage 
rates for newly negotiated settlements. These data 
cover bargaining units with 500 or more employees. 
Contracts both with and without cost-of-living- 
allowance clauses are included. 

(23-24) Bank of Canada commodity price indexes: Total and 
total excluding energy (Table H9) 

(25) Treasury bills are mid-market rates for typical quotes 
on the Wednesday shown. 

(26-27) Selected Government of Canada benchmark bond yields 
are based on actual mid-market closing yields of 
selected Canada bond issues that mature 
approximately in the indicated term areas. At times, 
some of the change in the yield occurring over a 
reporting period may reflect a switch to a more 
current issue. Yields for Real Return Bonds are mid- 
market closing yields for the last Wednesday of the 
month and are for the 4.25% bond maturing 
1 December 2026. Prior to 7 December 1995, the 
benchmark bond was 4.25% maturing 1 December 
2021. 

(28-29) The data on the government surplus or deficit on a 
national accounts basis are taken from Statistics 
Canada’s National Income and Expenditure Accounts 
(Catalogue 13-001), where the government surplus 
or deficit is referred to as “net lending.” 

(30) Merchandise trade balance, balance of payments 
basis (Table J1) 

(31) Current account balance, balance of payments basis 
(Table J1) 

(32) U.S. dollar in Canadian dollars, average noon spot 
rate (Table I1) 





74 BANK OF CANADA REVIEW @¢ AUTUMN 2004 












ea 
See = Dai 4. 
7 7 7 
: Seles 
oe — —- 
. a _ 
Gy = 
er ee ot 
- — PS > arr t 
| on (6 Gaya Dw hee 
7 a 7 > © & Caz ——— 
AO Roun i i eel? ee es A 


9Oe ¢ ean 4 . Faoeed 
atyeagp tain o<* ea an 





a oD ale, 
a aaa eee 
ae Tera re a eet C= @ 2 O~wme ewer w 
— nar ors —- ee ee ee, re mm eo 
See aess Pog of aye t=) Gy - 4 
Tn eeu a= * Sap) : > == Ge ae, 


a 9 
Vv 














a ti ga Cay 
wanaiyid ens mAvanak> in is Nes ap 
Put 228 Sars Gata P= Op mms aha We 7. —— 
7 ani" oni Ga P : 7] Wasa . 
7 Di coeditess que) Ve =Graw*)q' @ mi a , os ala Ma 
NM | PSS 30 yp sl WEED (hh A OSS io : ; min - 
Nepal ¢ on PG Arise) 6°) Se 7 a} iu ‘o4 : aw 


SORT pO) gi Od em: 7 Jane ne > wedi 


oes Gp ices RIG hs SS mw iri 4 (ia 
1) eepay) = puns TT . . 
ee 

; a Li : 7 

ae eee (229 Os hen 4° 

cere MByy*e - : ' 





A nw eel aL » FL Le 
7 hax’ - aT : it € % ej -) + 
ea yal T= a) a Ty a 
as i bd oer : * 7 nA Ti ' am ™ ew ‘ 
n 9.5 ~~ an ~ s 
= a ; <a 2 - wire? 7008 - 7 - 
= . . an} is 2G a @ @ 7 7 
an @ poe vs ee Ue - 5 
® ae 2 7 - Z 
eee - _ i ae _ ~ 
a ¢ € : : : a : > 
| a se . o ood 
cause 8% iS 4 ~— sad 7 
ae ; : - oi 
i ee ges ae =~ aang tows 
~< ies rales a 
. a : > A Fe vere? Clee 
Rag te a rnsa ni) rw 
Ps i. Oa 


7 me = p> se o@S yy “oe: =“ 
pao lis  eare= es) oe 


: ? =e ia + Ow ae a 
Rael We Mees we Bo hadi — ——s 
e ee j ® 
: a — ban mates ZS Hoe [ae © Gieer p 6° an eer 7 @ 
7 as a le a <)> (Ra 6 oe Sy ES 
é Fh DS Ps ae 
i oo Care Omi fans 
~ 1 Gage eg 8 a | ¥* : 
Sa - : > Se - 
cf "=3 =e- = 6 7 or - 4 
nh) ee "a > ny CT} Myst ~ aad 
: ra } cD Wr, base Pr? PS Sate Oe S&H! We 
LA (OS GasRAai PGi .@ 9 rs aa 
ra : i i 
~~ eyes OS Ke o247 on dwg? 
ee ; 
M4 : aeaiayiemas™ )o- ao Pt gw 
ing , 
PAYS ot aes, fF yen « toe 
ru : = ols. s oye, 


€8 POO ANWOLNY «© VAVNVD AG aNONV V1 3d ANA 


‘anbiput tpasd1aur a] SaAtasqo sad Aq Mapusa 
jo INajoyor SINOd sap suUsdAOUT LT ap UOTDUOJ 

Ud I[NITed }sa 1OSAL]. Np SUOg Sap JUaWIapUal 97] (GZ) 
(6H neelqel) 
J1B1IIUS SIOY ITPUT Jd [eGOTS sorput : epeueD np 

anbueg e] ap aseq ap syinpoid sap xd sap saorpul (#Z-€Z) 
‘saAo dura YG sutou ne yueyduro0d UOeDOSaU 
ap saytun say anb yUaUAIDUOD au jd (A1QYD JIA ap 
S9SNLID IP UOU NO SaT}OSSe) SIATJIIT[OD SUOTFUSAUOD 
Sa]JaANOu Sa] Suep sands aseq ap uOeIOUNUaI 
ap Xne} Np sApeajjo o[Januue uoyeyUsusne | 
juajuasaidar say[q “epeues souteumny 
sadinossal Sap yuaueddoyaaagq sed saattqnd 
JUOS XNLILTeS SpIODIe XNe SBATWLTAI S99UUOP $I] (ZZ-[Z) 

(aseq ap xid xne 

[921 GId) eHMpoad ayrun sed reaesy Np [e}0} NUBASY (9Z) 
(CH nesfqey) 

jN1q MotJ1a}UI yInpoid np sureyod ua xtd ap aorpuy (61) 
(8H NeeTqeL) OdUI 
ap sayursodutod saryne sa] Ins s}Jartput s}oduut sap 
SUOT}LOYIPOU Sap jojJo,[ onb augur ap sasresayjodAy 
sjoid INS $}919JUT SQ] Jo Dek} VJ ‘UTeqIns9zuT j.10dsuRT] 
9] ‘Joinjeu zes a] ‘yNOzZeUT Vy ‘adUassa J ‘SaUINSIT SI] 
‘S}INIJ SOT ILOARS k ‘SaTI}LTOA snyd say sayuesoduros 

}IMY So] SIOY UOTJLUTUTOSUOD PT e xtId sap ddIpUy (81) 


(T[ Nes[qeL) Iprur e SUsTpeURD sIeT[Op 

ud “-"F JeTJOp np yue}durod ne sinoo sap auuadopy (Z¢) 
: (L{ nee,qe]) syusutated sap aoueyeq e| 

ap aseq P| ANS I]qQe}9 SaJULINOD SUOTIIVSULI} SIP APTOS (LE) 
(L{ neatqel) syusuteted 

Sop souR[eq PT AP aseq LT ANS I]TqL}a [LIOIIUIUUOD APTOS (IE) 
‘« Jou Joid » anbriqni ey snos yuain3y saya 
NO ‘(aNSoTL}e NL [OO-EL oU) sasuadap Ja snuadas sap 
XNVUOLJVU SaJdUOD SIP SIdIT} JUOS 3e}q_] ap aiteya3pnq 

}OYap ne no JUapaoxa ] & SAATLJAI S99UUOP $9] (6Z-8Z) 
‘TCO? PAQUISI9P jy1 9] JUeQYIP 
% SC'h UOISSTWUD,| }1}9 SUDIDJa1 AP UOISSTUND,| ‘C661 
AIQUIBD9P / I] JURAY “9ZNT AIQUIBDEP ,,] a] <oURaYIE 
B JURALLIL % CZF [91 JUDUIApUaI ek sUOTeSITGO xne 
o}10ddei as 39 SIOW Np IpaddJaUl JATUIap I] 9AN4O] P| 
RB AT[GLJ9 ANIPUDA 3a IMNaJayoe Sinod sap suuaXout P| 
IP UOTUOJ Ud I[NITed 4sa Jaa JUaiuapuas v SUOIJVS1]GO 
Sop JUdWpUd aT] ‘ayUUT}I0d snyd aaqne aun red 
UOISSIWa 9UN,p JUdUTadeT dual Ne sayqeyndunt jusws] 
-joyied a139 yUdAnNed spotted aun ins saaaresqo 
JUIWOpUdL 9p XN} Sap SUONLIUA sa] ‘saanbrpur 
sa[[eo ev said nad ve yuapuodsas109 saduvayde sa] JUOp 
UdIPLULS JUBUIUIBANOS Np suONeSITqGO,p suOISsTUTa 
SOUTR}IIO OP ‘BIN}Q] LT L “INIpUdA Ja INajayor 
SInOd sap aUUdAOUT LT ap UOTUOJ Ua SaTNoTRO 
yuos sanbrput xne} sa] ‘uaipyuvs Juamausaanos 
np sadhj suo1jvs1jgo,p sjuatuapuad sanbjanQ) (£Z-9Z) (9}1NS) TV 





POOZ ANWOLNY e VOVNVD Nd dNONVG V1 dC ANA C8 
[q negqvy ne soanryal sajou 
So] SUBP Sd}LID9p JUOS INb [Jy B SaayIOdde suonoa09 
Sd] 19 SJULINOD SaydUUOd soy ‘sso1pNONAIed sap sanbayo 
ap sayduios say snyd ‘sanbueg sioy areuuoul : Ig TW (T) 
(QH Nesfqel) uoNeuUrUOsuOD eT e xtd sap adtpuy (Z1) eae 


UOTIN.YSUOD PT Jd 9}OLIII,p 39 
Ze3 ap UONNLYSIp LT ‘SaTaINJOLjnueul satysn put 

sg] ‘ajorjod ap syind soy ya Saratt1ed say ‘souTUT 

SQ] ‘AIIYSIIOJ UONLTOTdxo J yUsUUaId UID sajomsV 
UOU sualg ap saoLjanpodd saljsnpul saq ‘*eaAo;duua 
alsojopoyjeut ey ap nSizade un yrusmoyj mb ‘(anBoyeyeo 
NL €OO-LE oU) UpvUuUD nv ajjatssnput ayioudud vl ap 
UOlWSIII4N, p XNUI, sa~NyWUI epeueD onbysyejS 

dp aJeLysourLy uoyeoTqnd vy] ap saery yUOS sayoedeo 


sap uonesITyN,p xnej} xne Saayeyjal s99UUOP Sa] (9[-CT) 


(GH neayqey) eayoe 
uoye[ndod ey ap a8eyuadinod usa ‘aseuroyp ap xney, (71) 


(GH neaTqe]) (snpoxe saiteyyrur) aayoe uonepndod 
eT ns ajanbuy_ J seide,p ‘toydwo un juede sauuosiag (1) 
(PH nes[qey) 
STATOR p syoueiq red yniq MatiajzUl }NpoIg (Z1) 
(ZH nee[qey) 
Z66L ap Sauleyous sreT[OP Us JNIqG IMstIeayUl }NpoI (TL) 
(LH neeyqey) syuemood xtid ev ynig Meartia}urI yMporg (OL) 
(Zq Nea[qel) uoyeygey,] e arresayyoddy jpe1D (6) 
(ZH Nes[qeL) [WOHeUIUTOSUOD ET R PED (8) 
(ZW neafqey) sestidauea xne s}Ipeid sap aquiasuyq (Z) 
(Tq nevayqey) sestadarjua xnv aui9} NOD k& S}IPIID (9) 
(+ZW suep sastiqeyduiod elap yuos 
sjanbsay) suatpeued sie]jop usa aileyauOW ayoIeW 
np spuoj say aonb sarjyne Juauradey{d ap sunutut0) 
SPUOF Sa] SULP SASIBA S}JOU SJILTNUINS SyUL}UOU SI] 
‘epeues np susiedsa,p suoyesiqo say snjd +Z7py : ++ZIN (S) 
Ly neeqey, ne sdaayeyas Sajou sa] Sup Sa}LIDap JUOS 
mnb +z7jpq & $39}10dde suorda1109 say jd aTejguUOU 
ayoreur np yuauradeyd ap sunwuw0d spuoj say ‘ATA 
aoueinsse,p satuseduios say red saysejjo sayjenprlarput 
Sd]UdI Sa] ‘SUOTUN }Ipaid say Jo Satte=ndod sassteo 
Sa] Suep saTe1sos sjred say ja s}odap say ‘sanbrqnd 
ausiedg p sassted say suep ja osredayjod Ay oid ap no 
a1NpY ap $9}910s saj Suep s}odap se snjd ZW : +7 (#) 
saguUuop Sap a}MNUUOD KJ Jomnsse nod saanpasjo 
SUOT]IALIOD Say JUaynole,s sfanbxne ‘anbayp sed 
Sa[qeigjsuet uou stAvaid e samreosueqiajut s}odap 
Sa] SUTOUL ‘SUOTUN }Ipatd Say jo Sarte~ndod sassted 
sg] ‘aaredayjodAy youd ap no atnpy ap $a}a1d0s 
sa] suep anbayp sed sayqesaysuesy uoU sjodap 
Sa] sno} ya sanbueg say suep anbayp sed sayqeiay 
-suei} uou stAvaid e sj}odap say snid +f: ++ LW (¢) 
saguUOp Sap a}INUUOD PLT JoIMsse 
Inod saanydajja SUOTIIAIIOD Sey snyd ‘(suoT}N}ySUT 
sad ap sjodap sea] sayduesjas yUOS sfanbsap) suorun 
}Ipaio say jo sosterndod sassted say ‘amresayyodAy yord 
ap no slnpy ap saja1os say suep anbayp sed sayqeioj 
-sue] s}odap say sno} ‘sanbueg sa] suep anbaypd sed 
sajqeiaysues stAvoid ve sjodap say snyd ynaq [J : +1 


(Z) 


Sd] JUDUUSTAOId NO .p SasaioudUy Ja SaspIuDG SanbysiyIF sap 
nevs[qe} np OQUINU 9] “JUBIYDO Svd J ‘19 DOT[IeI9p UONdLISsap oun 
‘saguUOp op dUUOTOS onbeypd nod ‘snossap-1d eIDANO. UY “8asa19 

-uvuy Ja Sasmmoung Ssanbysyvj¢ sap xneo[qr} sone .p suep sagijqnd 


SOLIVS SAP SddIN JOS ZY Nea[qvy, Np saguuop sap yednyd 


ey 


CV 


‘(anSoyeyzeo Ne [00-LZ oU) aanjov 

uoiujndod uoiljouLsofuy satnyQut epeuer anbysye3S 

ap uoeoryqnd ey ap sary yuos sjusueutsed saXoydua 
sap suaAOU SarreroY SuTeS xne SJVe[aI SALFJIYD SA] (QT) 

‘JUIULISSTJSIAUT,P NO d}eIPSUIUTT UOTJeEUTLTOSUOD 

ap suy sap k Sasi{iyn yUsuTUTeINOD snq{d seq yuOS 

mb stuy sympoid sap xtid say aqoy8ua sorpul jap 
‘Sjetaysnput sympodid sap xtid sap ao1put : [qd] (ZL) 

‘(aseq ap 

xuid xne [aa1 g]q) ampoad aytun sed jreaevsy np [e}0} 
NUdAII Np WSLS |] ‘alana, p-uIVUL ap SadIDJIUN S}JNOD (91) 

‘/h-67 sased ‘ypyuva np anbuvg 

VD] ap anaayy KT 8P Z66| VUUIOJNL,p UOSTeIAT] eT SULP 

atiqnd ja « Jarouepua} UOTeTUL,p xne} np sanbysyye}s 

SaInsay] » I[NJQUI spPWIe J IIOA ‘syuUsUTaUBIasSUaL ap 

snd mog ‘ayursodwiod ve] ap ayI[Iqeiuea ey] e JauUUOT 

-1odoid yusutassaaAut sa nb anayoej un sed D],J ap 

iatued np sayursoduros sap suonesapuod sap aunseyo 

ardyynut Jad] ‘seyuesoduros saryne say ins sjaiTpur 

sjodunt sap suoyesyrpour sap joyja,] anb tsure Dg] 


ap sayyefoa snqd say sayuesoduros ymy sey WPxXe KDI (SI-FL) 


ECOG erquiIccoP ss Ll 

JURZYIE % GCP UOISSIW,] }1P}9 PUSI9JOI 9p UOISSIUU | 
‘C66L PAQUIAIEP Z 9] JURAY “9ZOZ PAQUIZD9P ja 1 

J] PUvIYE & JURATIIL Y CZF [Gal JUOUIApUII 

e suonesiyqo xne aj10ddei as ja stow np Ipaid10ul 
JAUIIP IJ FIN}AO] LT L II[qe}a INApPuUaA ja IMNa}Jayoe 
sInod sap auUdAOUL KT AP UOTUOJ Us g[NIyed sa JaeI 
jUaWapual ke sUOneSITGO Sap JUsUTapUaL a] ‘ayUAUIed 
snjd aqne oun sed uorsstus | ap yuowraseyduuas ne 
safqeyndunt juswarjayjsed o1j9 yuaAned aporied sun 
INS SddAIASqO JUBUIApUAaI ap XNe} SIP SUOTILLILA So] 
‘aguTULIaJapaid suTIa} SUOT BK SUOTILBITGO,p UOTSSTUa 
oun p ‘aInjO]d LT k “INapuda ja INajyaye Sin0d sap 
JUUSAOUT LT AP UOTDUOJ Ud 9pNITed Sa Jaa JUaWMapUad V 
jo sanbissujd su01JvS81]gGO Sa] 91JUd JUIWIAPUAL 9p }.1ed9 /] 
(+ZV suep sastiqe}durod elap yuos 

sjenbsay) suatpeued sie][op Ua aiTeJQUOW sySIeU 

np spuoj say anb sazyne yuswaoe[d ap sunuTw0S 
SPUOJ Sa] SULP SESIOA S}OU SJYLTNUINS s}ULJUOUL SI] 
‘epeued np susieda,p suoyesrqo say snd +7: ++ZW (ZL) 


(9}INS) LV 


18 £00Z ANNOLNY ¢ VGVNYD Nd SNONV V1 4d INATy 


saguuop sap a}ynuTyuo0s 

eT Jamnsse mod saanjajja SUOTJIAIIOD Say JUaNO!le |S 
sjanbxne ‘anbayp red sayqesaysues uou starvaid 

& samteduegiajul sjodap sea] surtout ‘suOTUN }Ipetd 
Sa] Jo Somtepndod sassteo say ‘arredsayjyod Ay youd ap no 
alNpy ap Saja1d0s sey] suep anbayp sed sayqeigjsuesy 
uou sjodap sa] sno} ja sanbueq sa] suep anbaypd sed 


sa[qeiaysuey uou stavaid ev syodap say snqd + LJ: ++ (LL) 


(vpyuvD np anbuvg vj ap sasaiauvuy ja sadwoung 
sanhijsijvjS) Ly neapqey, Ne SaALIAaI $ajou say suep 
Sa}idap yuos nb [py e saeayodde suo1sda1109 say 39 
sjueInod sa}durod say ‘siatNoysed sap sanbayp ap 


sayduroo say snjd ‘sanbueq sioy ateuuour : Iq LW (OL) 


‘guusedoine aireyquoUr 

yo anbruouode uotug_ | ap sked saq sno} ynpout 
j_nbsind ‘x1q sap adnory np shed sap sareuuow 

Sa] Ins spuoj }re}9 nb “asrpyN yUeAeIedne ao1put | 
anb a8ivy snqd jsa 9-> ad1pul’] “(7661 UP OOL & [esa 
189 9-D aorput,| anb aip-v-3s9,9) 766] 189 SOIPUL] AP 
ISLq AP IIUUL 7] “9661 19 SH6L ‘FO6I SOQUUL Sap SsInoOD 
ne sked sad ap undeyp daae epeUeD Np xnepssUTUIOD 
sasueyoea Sap auINyOA aj ns yuatndde,s sXed 

SIJATP xNe sanqiajye sprod saq (‘971 39 GZI sased 
‘ppouvd np anbuvg vj] ap anaay &] 8P 6661-866 IAATY,P 
UOSIeIAT] PT SUeP sat[qnd anbruyse} ajou vy ITOA) 
‘sareuuoul sapueis xne j10ddei red uatpeued reT[op 
np sinod sap saigpuod suusAouwr aun 4$a 9->D ddI pul] 
‘aanbrput 9yep ey e sinayunidue xnedriutid 

say red syoreur af ans sanbyeid yuswaatpayja 

xnej sap ‘epeues np anbueg ey e a}1ey ‘UoMeUTysa 
oun, p 18s [J ‘sino (6 v ulosauod saidyd np xnuy. 
‘CT oded 

‘adiojauoul anbigijod vj ans j4oddvy np G66 teu ap 
UOSTRIAT] PT IIOA ‘stad Neaatu un e PDI] Atueyureur 
dp ‘dULI9} }INOD ev ‘sed ad10jJa,S au anbueg ey] -asueyo 
op XNL} NP SUOTFLIILA Sap S191} NP Jd JQI9JUT,p xne} 
Np SUOTIILA Sap aus LT ek puodsalI09 PDL 
‘(QTL 38 STI Sased ‘ypuuvD np anbuvg vj] ap anaay 

Pl PP 6661-866! JOATY,] ap Uostesaq] e| suep aat{qnd 
anbruypo} 9}OU PL] TOA) XNLIDIBUIUOD SasuLY dE sap 
UOT}IUOJ ud Satapuod uarpeued 1e][Op np sinod sap 
9-D aoIpur | jo sinol 6 & [eIdUTUIOD Jatded np xne} 
3] JUaIysISa1ue Nb suonenea sap sa1apuod aurwos 
dUN 389 (JDJ) SAdIVJaUOL SUOL}IPUOD Sap ao1pul/] 


(6) 


(8) 


(Z) 


‘S66L Stndap sfnoyed say suep a}dur05 
ua sastid jUOs Saratutap sad ‘epeued np snbueg 
PT D9AK JUIWI9}PaIIP SaNfOUOD JusTe}a Inb saya ap 
uondaoxa J & sanpoxe JusTe}9 UOTSUad ap suoyeiado 
Sd] S9JNO} ‘Q66I JURAY ‘SaSsIAap ap sdems ap ja 
ana k S}jaid ap auLIOFJ snos ja ‘epeueD np snbueg 
PR] D9Av SaNIUOD sayededs suotsued ap yuauTUTe}OU 
‘JUSUTaSSTJULU ap SaTeIaUas SUOT}eIddO,p aUTIOJ sNOs 
direjauow ayoreur Np syueTPo3au xnedutd say sed 
nus}qo JUsWe.UeUY np xne} at pueidurod ainsaut 
3}}9D “epeues np onbueg ey sed a}1ey UO|eUIT]Sa 
oun p 18e,s [] “nol un v Juamaouvuy np xnuy, (9) 

‘QITLJOUOUT 9YILUI NP $3141} ap Syxo0}s 
singj anol a] anol ne yusdUeUY Ssarat{iIqoul sineyea ua 
S1aInoo say janbne uaAowi xne} np uoyNyoag J inod 
epeues np anbueg ev] red atjqeja aseq ap syutod gg 

IP d}HaYINOJ KJ 4Sa azjauuorjvsado ajjayoinof eT (G-F) 
‘Dd ap sayuesoduros sarne 
Sd] INS s}DaIIpuI s}OduMT sap SUOTROYIPOU Sap JoFJ2_] 
anb aurgut ap sairesayjody sjoid ims $}919}UT Say 32 
oeqe} 3] ‘UTeqiniayut jAodsuey VJ ‘Jamyeu Zes a] ‘nozeu 
3] ‘Bduassa J ‘SAUINI] Soy ‘S}INIJ SOT ITOARS Pk ‘SATLIOA 
snjd say sayuesoduros ymy sey soy DLJ & puodsai109 
QUIIIJaI IP IIPULT “(QH Neaqey) uoNeurUTOsUOD 

e] & xd sap sdIpuL] ap STOW aznop IMs UOTeIIeA (¢-Z) 
‘9007 ep uy eT enbsnl aa8uojoid aja ev 1D 
-d]]99 ‘1007 few Ua NeaAnou aq *[00Z ep UY ey] e,nbsnl 
aa8uojoid aja e UoLoTTdde uos ‘966 | IALAgj UT S661 
ap uy ey e nbsnl 93j3ayDIM0j 9}790 ATUayuTeUT ap aplep 
949 & [I E661 aIQuIad9p UY “G66] OP UY eT Inod % ¢€ ke | 
ap 9}J9YINOJ 9uN_p nay ne uoyepury] Joueures 
ap ANA Ud SaTqID ap alias 9uN,p JUaUWASST[qe}2 J 
jusajuTO[UOD gdUOUUR JUO epeues np onbueg 

RP] Jd [eLaPaj JUIUTAUIBANOS JI ‘66 JOMAJ UY ([) 


LV 


‘aa3or8e snjd awisoj aun snos anb 

}U9}SIX9 U Sdainatiajue Saporiead sap saauuop sey anb jos ‘arias oun 
suep oimydni oun e A [nb y10s anbrput neayqe} un p sdiod a] suep 
a[eyuOZIOY aus ou ‘sed yuenbrddes au no sarqruodstp sed yuos 
au saauuop sey] anb JuaTTUsIs sauUOTOD Sap SapIA sadedsa seq : LION 


OJ9Z R BIPUOIIe NO oJ[NU MsTeA 


SISIAQI SOYTYD —-Y 


XN¥I|[ qe} Sd] SULP SadST[IIN SUOTJEIAIIQYV 





XNLI|[QL} XNP SIAT}ETAI $39JON 


O8 


PO0Z HNNOLNY ¢ VAVNVD Nd aNONVY V1 dG ANA 


A2 (Suite) 














Année, Excédent ou déficit (-) des Balance des paiements Cours 
trimestre administrations publiques sur (en pourcentage du PIB) moyen au 
ou la base des comptes nationaux comptant 
mois (en pourcentage du PIB) Solde de Solde de du dollar 
la balance la balance E.-U. en 
Gouvernement Ensemble des commerciale courante dollars 
du Canada administrations canadiens 
publiques a midi 
(28) (29) (30) G1) (32) 
1991 -5.4 -8.4 1.0 -3.7 1.1458 
1992 -5.1 -9.] ig) -3.6 1.2083 
1992 -5.5 -8.7 1.8 -3.9 1.2898 
1994 -4.6 -6.7 2.6 -2.3 1.3659 
1995 -3.9 -5.3 4.4 -0.8 1.3726 
1996 -2.0 -2.8 pil 0.5 1.3636 
1997 0.7 0.2 ANAS) -1.3 1.3844 
1998 0.8 0.1 2.6 -1.2 1.4831 
1999 0.9 1.6 4.3 0.3 1.4858 
2000 te) 29 6.2 PIS 1.4852 
2001 iN} 1.1 6.3 IFS} 1.5484 
2002 0.8 0.3 4.9 2.0 1.5704 
2003 0.4 0.6 4.8 2.0 1.4015 
Taux annuels 2000 III 23 3.3 6.3 IS) 1.4822 
IV ES 2.8 7.1 32 1.5258 
2001 I ikea 2.1 8.0 3 1.5280 
I 1.8 2.0 7.0 29 1.5409 
ll 2 0.7 Sul ill! 1.5453 
IV 0.4 -0.3 32 Ib 1.5803 
2002 I 0.6 -0.1 5.4 2.8 1.5946 
II 0.6 0.1 Sui! 2.4 1.5549 
Ul 0.7 0.3 4.7 IES) 1.5628 
IV EZ 0.9 4.5 1.1 1.5698 
2003 I 0.8 0.9 52 1.7 1.5102 
Ul -0.8 0.1 4.4 1.8 1.3984 
ll 0.7 0.7 4.9 Die S799 
IV 0.8 0.8 4.6 Dep) 1.3160 
2004 I 0.5 0.6 a2 2.6 1.3179 
II 0.1 (let 6.2 Sy2 133592 
il 1.3072 
Trois derniers mois 1.3072 
Taux mensuels 2003 S 1.3632 
O 1.3218 
N 1.3126 
D 1.3128 
2004 2960 
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A 1 Sommaire des variables clés relatives a la politique monétaire 




















Données Cible de maitrise Instrument de politique monétaire | Conditions monétaires Agrégats monétaires __Indicateurs de |’inflation 
mensuelles de l’inflation (taux de croissance - 
(taux sur Fourchette opération-  Taux du Indice des Taux Indice C-6 des sur 12 mois) Ecart de ren- — IPC global IPCP Coiits IPPI Gains 
12 mois) nelle pour le taux du _finance- conditions du papier taux de change dement entre _ hors alimen- unitaires (produits horaires 
financement aun jour ment monétaires com- pondérés MI MI1++ M2++ les obligations tation, énergie de main- _finis) moyens 
Four- IPC Indice (fin du mois) aun jour (janvier mercial —_ en fonction brut classiques et effet des d’ceuvre des 
chette de ré- | 1987=0) a90 des échanges et a ren- modifications travailleurs 
cible férence —_ Bas Haut jours commerciaux dement réel des impots permanents 
(1992 = 100) indirects 
(1) (2) aS) (4) (5) (6) (7) (8) (9) CO) CT) ee) (13) (14) (15) (16) (17) (18) 
2000 O oh gS. Ate) 5.50 6.00 5.7514 =5.70 5.85 81.87 ile h55 Tes) 2.09 IS 1.6 3.4 3h) Ey) 
N [oe ore tS 5.50 6.00 5.7500 -6.22 5.89 80.49 ilps, 5) hs) 2.00 1.8 1.8 4.2 4.8 33 
D les ers2 18 5.50 6.00 5.8000 -5.92 ol 81.66 15.6 10.1 8.0 2.14 IES) 2.0 3.7 3.0 a2 
2001 J 33:0) 1:8 2s) S76) 5.4914 -6.06 SQ 82.36 14.4 9.1 i 2.36 2.0 2.0 3.9 Syl 3.0 
F eg) DA ibe 25 3/5) 5.4900 -6.94 5.05 80.78 14.3 85 Weal Day 2.0 Wee 3.6 3.8 Ss] 
M Ihe dey Hes) 4.75 D2 4.9927 -7.93 4.66 1935 leFsy 767) Te 2.34 idl IES 4.3 3.8 sya 
A [e304 23 4.50 5.00 4.7442 -7.71 4.49 80.28 iS 72 Te 2.36 IES, 2.4 0.4 4.3 3.5 
M Ee} Se PAs) 4.25 4.75 4.6700 -7.60 4.49 80.54 iWilegf Xe) 7.8 2.45 2.0 PU) 3.6 3.8 4.0 
J ile) eee 2S) 4.25 4.75 4.4935 -7.03 4.38 82.21 10.0 8.0 LA 2.36 1.9 2.4 3.3 2.8 3.8 
J ee) oy 4.00 4.50 4.2414 -7.70 4.22 80.97 Oh) teh 7.0 2.28 2a 2.4 3.8 2.6 3:5 
A Ibo) igo GS! B18) 4.25 4.1679 -8.28 3.96 80.18 Cel ei 7.0 1.99 2.1 23) 2.8 2) 29 
S 13 eee O18 2.9 B29 S19) 3.4858 -9.69 Shai) 78.65 11.7 10.7 7.6 2.18 2.0 3) 1.9 3.5 223 
O LS ele e222 2.50 3.00 2.7412 = -10.59 2.45 78.28 12.0 10.8 7.8 1.71 1.8 al 2.6 1.4 PES) 
N 3} OPA Ey) 2.00 2.50 2.5955 -10.78 PESNY 78.50 13 Sal 8.7 1.9] 1.4 1.7 1.8 0.6 3.0 
D [Se 06 2.00 2.50 2.2444 -10.94 2.08 78.33 14.3 14.0 7.6 1:93 1.3 1.6 D3) 1.0 373 
2002 J [=oue lc) oLe8 7s) Deas) 1.9923 -10.82 2.07 78.63 14.4 15.5 8.0 1.95 1.4 1.8 he 2.0 325 
F ey A) AE? 7S 225) 1.9926 -11.07 2.16 77.84 AG Mey) TS) 1.96 1.4 2.1 OL 1.5 3.4 
M EC aly 281 iS) Pips) 1.9933 -10.61 2.36 78.45 12.4 15.7 7.0 2.30 1.8 Dal 0.5 1.1 Be 
A ES LEIA fee) 2.00 2.50 2.2440 = -10.07 2.46 79.48 Hlgss Ss3 7.0 229 Ino Zin - 0.6 2.8 
M [eS Ore 222 2.00 2.50 2.2471 -9.31 2.68 80.79 12.0 14.5 6.7 2.24 2.0 2) 1.0 -0.3 2.4 
J Salo) 2a 225 2S) 2.4964 -9.12 2.78 80.99 ikl 1s) 6.9 Pig) Zl 1.9 0.4 0.6 fei} 
J est Pelle 728 2.50 3.00 2.7418 — -10.40 2.88 WEI) 13.4 14.8 6.8 2.28 2.1 210 ee-0'3 0.5 2.8 
A ey | A he) 2.50 3.00 2.7448 -9.68 3.09 78.90 13S 152 6.7 2.18 De) 2.4 0.5 13 3.0 
S Iie eae) a Po) 2.50 3.00 2.7447 = -10.27 2.90 TTT OM ee 6.1 2.18 28 DE, - 0.9 2.8 
O [eSieeoe2 = 225) 2.50 3.00 2.7449 — -10.06 2.83 78.63 11.4 12.5 5.6 2.18 DF 2.4 0.5 2.1 2.7 
N 1-34 3.1 2.50 3.00 2.7431 -10.21 2.85 78.24 9.4 10.2 4.8 Del 3.1 3.0 1.4 1.8 2.5 
D 3 9) 27 2.50 3.00 2.7439 -9.80 2.83 79.24 6.8 8.0 3.8 2.09 333 2.4 0.7 7, 1.9 
2003 J I=3 45, 33 2.50 3.00 2.7439 -9.34 2.91 80.15 74 7.2 Sill 2.27 333 29 1.2 1.1 no 
le 1-3 46 3.1 2.50 3.00 2.7469 -8.61 OM 81.78 6.9 63 33 2.40 3.3, 29 13 1.1 Hal 
M [3a 2.9 PE IE: 320 2.9920 =I?) 3.28 83.22 OS ao 33 2.50 3.1 Pua) 1.4 0.1 1.8 
A [3s 0 271 3.00 3.50 3.2373 6.92 3:35 85.07 On) aes 3.0 2.28 2.8 2.1 Pr -1.5 Ule8; 
M 123; 2 23 3.00 3.50 3.2416 -6.02 3.27 87.60 Wigs) Se) S¥s) 2.12 25) PR) 1.3 -2.7 1.8 
J ES}, ey 2 3.00 3.50 3.2449 -5.11 subi 90.45 WEY Ss 33 2.04 Za 2.0 1.4 O77 1.4 
J ies | 29 eS) Das 3:25 2.9947 -6.60 2.89 87.07 10.0 6.7 3.6 BES, Wi 1.9 1.8 -2.1 ail 
A 1-3) 2:0) eS 2.75 3:25 29972 -6.68 2.80 87.11 94 6.7 a5) 229 ile7) IN 1.8 -2.6 2 
S Lee ieee emma) 2.50 3.00 2.7490 -5.93 2.64 89.52 8.4 6.5 3.4 DS 1.8 IIS, I -3.8 Dal 
O 1-30 os 2.50 3.00 2.7492 -4.85 ATM SP) 2S 72, 46.1 3.0 2.38 1.8 1.8 Ie -5.5 Gi 
N 1-3 16 1.8 2.50 3.00 2.7481 -4.73 Paste) 92.54 5. OmmOul 3h 2.38 1.8 Ie) 0.3 -6.0 2.3 
D (Esh  20) 2.50 3.00 2.7481 -4.68 2.66 92.87 OF Smee) 3.8 2.41 IES ZF 0.6 -5.4 Dal 
2004 J 3 2S 2.25 IIB) 2.4951] -5.77 2ST) 90.68 10.7 8.3 Buf 2.66 5) [eS 0.6 -5.3 Del 
F [aye wel 225 25) 2.4953 -6.21 DOS, 89.82 sks) SKS 4.4 2.53) 1.0 2 1.2 -4.3 2.8 
M Ie (if alee) 2.00 2.50 2.2482 -5.72 2.10 CHESS: 14.3 10.4 4.6 2.65 1.1 hee 0.4 -3.5 3.0 
A HG) they lies eS De) 1.9959 -6.98 2.05 88.28 if7/ 1200) 3p 2.85 [2 ile 0.8 -1.3 ow 
M 1 32S 1.75 PEDES) 1.9985 -7.08 2.07 87.98 16.4 13.1 al 3.00 Ie 1.8 0.8 2.8 3.0 
J ee 2S) ley igs PITS) 2.0005 -6.36 2.10 89.81 14.6 13.0 5.6 2.96 1.4 1.8 1.2 3.1 3.3) 
J iPS ea) Iie 2s) 1.9973 -6.03 2.12 90.65 2 EG Syl 2.98 1.4 1.9 0.5 229 
A I-3 19 U5 IbGe 225) 1.9979 -5.28 2.22 92.43 10.6 10.5 293 1.0 iy 0.1 2:3 
S 2.00 2.50 2.2496 -4.22 2.50 94.63 212. 2.1 


* Indice de référence selon la nouvelle définition annoncée le 18 mai 2001 : IPC hors les huit composantes les plus volatiles, 4 savoir les fruits, les l¢gumes, |’essence, le mazout, le gaz naturel, le transport interurbain, le tabac 
et les intéréts sur préts hypothécaires de méme que |’effet des modifications des imp6ts indirects sur les autres composantes de I’ IPC 
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Promissory Notes 


Canadians settle their debts today using methods that 
range from cash to electronic payments. Apart from 
the new electronic credit and debit cards, payment 
methods have remained relatively unchanged since 
the nineteenth century, when cash and cheques were 
in general use. One notable exception is the promis- 
sory note, a written promise from one individual to 
another to pay a sum of money at a given place and 
time. Although promissory notes resemble cheques, 
their function is quite different. A promissory note is a 
simple promise to pay, made between two individuals 
or businesses. Cheques, which are orders issued by a 
debtor to an agent—typically a bank—to pay a credi- 
tor, require the participation of a third party. 


Promissory notes had two functions. They were used 
to acknowledge an existing debt and as instruments 
that the creditor could convert into money. The credi- 
tor accomplished this by selling the note to a bank for 
a sum slightly below that indicated on the face of the 
note. The difference became the bank’s profit. 


Promissory notes also differed from cheques in the 
method of their supply. Then, as now, cheques were 
supplied by the financial institutions, which typically 
placed orders for all of their customers with a single 
printer. Promissory notes such as those used in mid- 
nineteenth-century Montréal, some of which are illus- 
trated on the cover, were purchased from local 
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stationers, who obtained them from a variety of local 
or foreign printers. This led to a plethora of styles and 
images, ranging from traditional symbols of indus- 
try and commerce, such as ships and trains, to idealized 
personifications of agriculture and virtues rendered in 
an array of colours. The type and quality of printing 
also varied, depending on the printer. Lithographed, 
engraved, and typographed notes bearing the name of 
the printer and, often, the name of the stationer who 
had placed the order, were all available. Details of 
each transaction were recorded in the blank spaces on 
the note. The printed notes were purchased by mer- 
chants, who used the notes for their own transactions 
and also made them available to their customers. 


The practice of using store-supplied promissory notes 
declined in the twentieth century for many reasons. 
The main reason was likely the advent of credit cards 
in the 1950s. With their promise of (temporarily) free 
money and simplified payment procedures, the cards 
ushered in a more efficient, if less elegant, means for 
parties to settle their debts. 


The notes featured on the cover measure approxi- 
mately 21 cm x 8 cm and form part of the National 
Currency Collection, Bank of Canada. 
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The Bank of Canada as Lender of 


Last Resort 





Fred Daniel, Walter Engert, and Dinah Maclean,' Department of Monetary 


and Financial Analysis 


e The Bank of Canada’s lender-of-last-resort 
role includes the routine provision of 
liquidity to facilitate settlement in the 
payments system as well as the provision 


of liquidity in more exceptional situations. 


¢ Following an internal review, the Bank 
published the policies governing its 
lender-of-last-resort activities in the 
Financial System Review (December 
2004). 


¢ The publication of its lender-of-last-resort 
policies promotes greater transparency 
and accountability for the Bank in this 
area. 


¢ This article provides an overview of the 
Bank's lender-of-last-resort role. 





1. Substantive contributions to this article were made by Jason Andreou, 
Clyde Goodlet, David Longworth, Carol-Ann Northcott, Sean O’Connor, and 
Robert Turnbull. 


he role of lender of last resort (LLR) is common 

to central banks around the world; neverthe- 

less, central banks operate under different 

frameworks in conducting their LLR activities. 
These differences reflect various country-specific factors, 
such as historical experience, public policy objectives, 
the structure of the domestic financial system and the 
payments system, the prudential supervisory frame- 
work, and the laws that govern the central bank and 
various domestic financial institutions. 


In Canada, the Bank of Canada is the ultimate provider 
of Canadian-dollar liquidity to the financial system. 
The ability to undertake this function derives from the 
Bank of Canada Act (BoC Act), which gives the Bank 
the unique capacity to create Canadian-dollar claims 
on the central bank and the power to make secured 
loans or advances to chartered banks and other mem- 
bers of the Canadian Payments Association (CPA). 


The Bank of Canada has distinct roles as lender of last 
resort. 


e In its day-to-day operations, the Bank sup- 
plies overnight credit on a routine basis 
through the Standing Liquidity Facility 
(SLF) to direct participants in the Large 
Value Transfer System (LVTS). This virtu- 
ally automatic provision of liquidity pro- 
vides assurance to all participants in the 
system that they will be able to cover tem- 
porary shortfalls in settlement balances that 
can arise in the daily settlement of payments. 
The Bank’s SLF arrangement contributes to 
the safe and efficient operation of the LVTS, 
which is Canada’s systemically important 
payments system. 


e The Bank can provide Emergency Lending 
Assistance (ELA) to deposit-taking institu- 
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tions (DTIs) that are judged to be solvent 
and which require more substantial and 
prolonged credit. ELA is intended to over- 
come a particular type of market failure 
associated with DTIs that have a significant 
share of their liabilities as deposits (fixed- 
value promises to pay, redeemable at very 
short notice) and hold assets that are gener- 
ally illiquid (e.g., commercial loans). DTIs 
can be vulnerable to sudden, large-scale 
redemptions of deposits that can lead to 
insolvency because a DTI’s illiquid assets 
can be sold quickly only at substantial dis- 
counts. The purpose of the Bank’s ELA is to 
prevent the failure of a DTI that is illiquid 
but solvent. 


While the Bank’s SLF and ELA arrangements are tra- 
ditional LLR functions, the Bank can also provide 
liquidity in the following circumstance: 


e In the rare situation where the Governor of 
the Bank of Canada is of the opinion that 
there is a severe and unusual stress on a 
financial market or financial system, the 
BoC Act allows the Bank to be a supplier of 
liquidity by purchasing a wide variety of 
securities issued by Canadian or foreign 
entities, including non-financial firms. The 
Bank would undertake such transactions 
for the purpose of promoting the stability 
of the Canadian financial system.” 


The Bank of Canada has recently completed a compre- 
hensive review of its LLR activities. Several develop- 
ments over the past few years motivated this review. 
These developments include the expansion in 2002 of 
the types of institutions eligible to become members of 
the CPA and, thus, able to participate directly in the 
payments system; new international linkages, in par- 
ticular, the entry of foreign bank branches into Canada 
in 1999; greater sensitivity to the potential need by 
Canadian institutions for foreign currency liquidity 
(this concern was particularly evident in the lead-up 
to the year 2000); changes in the supervisory frame- 
work for federally regulated financial institutions; 
and, more generally, the view that it would be timely 
to examine the Bank’s LLR regime in the context of the 
Bank’s role of promoting financial stability. 





2. The Bank of Canada considers LLR activities to be limited to those dis- 
cussed in the body of this article. However, there are other ways that the Bank 
can provide liquidity, such as lowering its target for the overnight interest 
rate, which is the instrument for the implementation of monetary policy. 


In this article, the policy framework that guides the 
Bank of Canada’s LLR function is discussed, as are the 
key issues associated with the Bank’s SLF and ELA 
activities.° These include the terms and conditions of 
both arrangements, access and eligibility provisions, 
and the Bank’s management of ELA lending. This is 
followed by a discussion of foreign currency ELA. We 
also consider the relationship between SLF and ELA, 
and discuss systemic risk and Bank of Canada inter- 
vention. We conclude by discussing the potential pro- 
vision of liquidity to major clearing and settlement 
systems. 


The Bank of Canada’s Standing 
Liquidity Facility 

The Bank of Canada provides services to certain pay- 
ment, clearing, and settlement systems and their par- 
ticipants.* As part of its activities as lender of last 
resort, the Bank supplies liquidity via its SLF to direct 
participants in the LVTS, which is a real-time, electronic 
funds-transfer system that processes large-value and 
time-sensitive payments with finality throughout the 
day. The LVTS is a systemically important payments 
system, i.e., a system that because of the size or nature 
of the payments it processes can trigger or transmit 
serious shocks across domestic financial systems or 
markets.° The LVTS is owned and operated by the 
CPAs 


Under its SLF arrangements, the Bank provides collat- 
eralized overnight loans to direct participants in the 
LVTS that experience temporary shortfalls in their set- 
tlement balances. These routine loans provide partici- 
pants with a reliable source of liquidity should they 
need to fund their end-of-day payment obligations. In 
the absence of the Bank’s SLE, it is not clear that alter- 
native arrangements could provide a reliable source of 
liquidity in all circumstances. And, in those circum- 
stances where alternative arrangements might work, 
they would be more expensive requiring, for example, 
that participants hold larger precautionary balances at 
the central bank. Thus, the Bank’s SLF contributes to a 
payments system that is safe and efficient. In turn, the 





3. The Bank’s specific LLR policies have been posted on its website at <http:/ 
/www.bankofcanada.ca/en/payments/lIrhtml>. 


4. For descriptions of Canada’s two payments systems (the Large Value 
Transfer System and the Automated Clearing Settlement System), see Dingle 
(1998) and Northcott (2002). 


5. The Payment Clearing and Settlement Act refers to systemic risk as dom- 
ino or spillover effects where the inability of one financial institution to fulfill 
its payment obligations in a timely fashion in a clearing and settlement sys- 
tem results in the inability of other financial institutions to fulfill their obliga- 
tions in that clearing and settlement system or in other systems, or results in 
the failure of that clearing house or other clearing houses. 
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LVTS is used by other parts of the Canadian financial 
system and the economy more generally to make 
large-value or time-sensitive payments in a safe and 
efficient manner. 


Under its SLF arrangements, the Bank 
provides collateralized overnight loans to 
direct participants in the LVTS that 
experience temporary shortfalls in their 
settlement balances. 


Canada’s other payments system is the Automated 
Clearing Settlement System (ACSS). The ACSS is also 
owned and operated by the CPA and is used for pay- 
ments not handled by the LVTS, such as paper cheques, 
automated bill payments, and debit-card transactions. 
With the introduction of next-day settlement in the 
ACSS in November 2003, the Bank’s SLF is no longer 
required for the normal operation of the ACSS. Under 
the new system, direct clearers in the ACSS know the 
amount of their net ACSS settlement positions in the 
morning after items are entered into the clearing process. 
Those participants with negative clearing balances 
make an LVTS payment to their ACSS subaccount at 
the Bank of Canada; previously, those participants 
would have taken an ACSS overdraft loan from the 
Bank.® 


Terms and conditions of the SLF 


The terms and conditions associated with the Bank’s 
SLF are set out in “Bank of Canada Rules Governing 
Advances to Financial Institutions.”” The terms and 
conditions for borrowing under SLF are set so as to 
encourage LVTS participants to use the interbank 
market to fund end-of-day payment obligations. The 
interest rate charged by the Bank on overnight loans 
(called the Bank Rate) is set at 25 basis points above 
the Bank’s target for the overnight rate, which is the 
average interest rate that the Bank wants to see in the 
marketplace for overnight (one-day) loans between 





6. SLF is still available to direct clearers in the ACSS but this would be required 
only if the LVTS system were unavailable or if a participant were unable to 
connect to the system. For more information on the introduction of next-day 
settlement in the ACSS, see Tuer (2003). 


7. This document is available on the Bank’s website at 
<http:/ /wwwbankofcanada.ca/en/payments/rules.htm#rules>. 


financial institutions.® This encourages direct partici- 
pants in the LVTS to reduce any net deficit payment 
positions by undertaking interbank transactions in the 
“pre-settlement period” at the end of the LVTS day; in 
effect, there is a cost incentive for participants to obtain 
the liquidity that they need from the market, rather 
than from the central bank. In practice, end-of-day 
advances extended by the Bank to participants in the 
LVTS tend to be relatively small.” 


All loans provided under the Bank’s SLF are made on 
a secured basis. The collateral eligible to secure credit 
from the SLF is the same as that eligible for intraday 
credit in the LVTS. These securities are valued at market 
value less an appropriate margin, or “haircut,” to pro- 
tect the Bank from market risk. This is the risk that the 
collateral may decline in market value and result in 
insufficient proceeds to cover the amount loaned in 
the extremely unlikely event of the borrower failing. 
The framework that the Bank uses to determine the 
appropriate margins focuses on broad categories 

or classes of issuers. These categories are securities 
issued by the Government of Canada, securities guar- 
anteed by the federal government, provincial bonds, 
provincial-guaranteed bonds, and private sector debt 
obligations (further segregated by credit rating). Mar- 
gins are larger for less-creditworthy categories and 
longer maturities. !° 


Access to Bank of Canada settlement 
accounts and the SLF 


The CPA’s bylaws require direct participants in the 
LVTS and the ACSS to be members of the CPA and to 
maintain settlement accounts at the Bank of Canada. 
Prior to the coming into force of the Canadian Pay- 
ments Act in 2001,'! membership in the CPA included 
all banks operating in Canada, trust and loan compa- 
nies, credit union centrals and federations of caisses 
populaires, and other DTIs. At that time, it was the 
Bank of Canada’s practice to provide settlement 
accounts and, concurrently, access to its SLF arrange- 





8. The target for the overnight rate, which is at the centre of the Bank’s oper- 
ating band for the overnight rate, is the main instrument used by the Bank to 
implement monetary policy. For more information, see Howard (1998). 


9. In 2004, the Bank provided 72 overnight LVTS advances with an average 
value of $30 million per advance. Forty-seven of these advances were under 
$10 million. 


10. Currently, margins range from 1 per cent to 15 per cent. The list of eligible 
collateral and the applicable margins is set out in “Securities Eligible as 
Collateral under the Bank of Canada Standing Liquidity Facility,” which is 
available on the Bank’s website at <http:/ /www.bankofcanada.ca/en/pay- 
ments/rules.htm#collateral>. 


11. The Canadian Payments Act replaced the Canadian Payments Association Act. 
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ments, to any deposit-taking financial institution that 
met the CPA’s criteria for direct participation in the 
LVTS or the ACSS.!? Subsequently, the Canadian 
Payments Act expanded the types of financial insti- 
tutions eligible to join the CPA to include life insur- 
ance companies, securities dealers, and money market 
mutual funds. With more diverse types of institutions 
now eligible for CPA membership, the Bank has re- 
examined the conditions for providing access to settle- 
ment accounts and its SLF arrangements to institutions. 
(To date, no firm from any class of institution that is 
newly eligible for CPA membership has applied to 
become a member of the CPA and, consequently, none 
has applied to become a direct participant in the LVTS 
or ACSS.) 

The various classes of financial institutions eligible for 
CPA membership, and therefore able to hold settlement 
accounts at the Bank, are subject to different bankruptcy 
laws and regulatory regimes. Accordingly, for some 
classes of institutions, the Bank probably would not be 
able to recover funds from any unsecured portion of a 





12. In addition to the need to be a member of the CPA and to maintain a settle- 
ment account at the Bank of Canada, other criteria for a financial institution 
wishing to become a direct participant in the LVTS include having access to 
the Society for Worldwide Interbank Financial Telecommunication (SWIFT) in 
Canada, and having the technical capability for its LVTS operations. 





loan in the event of default. To reduce this risk, the 
Bank may therefore use haircuts on collateral that 
vary for different classes of borrowing institution, or 
may set different restrictions on the quantities of 
corporate securities that can be pledged by different 
classes of institutions. 


The Bank decides on a case-by-case basis whether to 
provide a particular institution access to a settlement 
account and access to its SLF arrangements. In general, 
access would be given to an institution that is a mem- 
ber in the CPA on condition that the institution: 


¢ participates directly in the LVTS or the ACSS; 


e inthe case of ACSS direct clearers, settles all 
net ACSS positions with LVTS payments 
credited to its ACSS settlement account at 
the Bank of Canada; 


¢ provides the Bank with valid and enforce- 
able first-priority security in collateral of a 
type that is acceptable to the Bank; 


¢ provides acceptable legal documentation to 
support the Bank’s security interest in 
pledged collateral; and 


¢ accepts the collateral terms and conditions 
that may be set by the Bank, which take 





The Financial Institutions Supervisory Committee 
(FISC) was established in 1987 pursuant to the Office 
of the Superintendent of Financial Institutions Act 
(OSFI). Its membership consists of the Superintend- 
ent of Financial Institutions (who acts as chair), the 
Deputy Minister of Finance, the Governor of the 
Bank of Canada, the chairperson of the Canada 
Deposit Insurance Corporation (CDIC), and (since 
2001) the Commissioner of the Financial Consumer 
Agency of Canada. The FISC meets regularly to dis- 
cuss matters related to the supervision of financial 
institutions. It is also a forum for consultation and 
information exchange on supervisory matters that 
have implications for solvency, last-resort lending, 
and the risk of deposit-insurance payout. The FISC 
is intended to give the Superintendent, who is 
responsible for judgments pertaining to the viabil- 
ity and solvency of federal financial institutions, 
the full benefit of views of the deposit insurer and 
the lender of last resort when making supervisory 
decisions. 





Box 1: The Financial Institutions Supervisory Committee 


The FISC also serves as a forum to coordinate strat- 
egies of its member agencies when dealing with 

troubled institutions. According to its terms of ref- 
erence, the functions of the FISC include: 


¢ exchanging information with regard to the 
health of financial institutions and to the 
identification of potential problem situa- 
tions and assisting the represented agen- 
cies to develop and implement strategies 
for dealing with such matters; 


¢ assessing the impact of unexpected devel- 
opments in financial markets on the 
financial conditions of financial institu- 
tions; and 


¢ discussing strategies to deal with financial 
institutions facing serious difficulties, 
assessing the adequacy of action plans 
designed to resolve their problems, and 
exchanging information relevant to progress 
or lack thereof in handling the situation. 
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into account varying exposures to credit 
risk across different types of institutions. 


In the case of a foreign bank branch, the Bank would 
also seek favourable legal opinions regarding the 
applicability of the laws of its home country to the 
Bank’s ability to establish a valid security interest in 
collateral that is pledged. 


Upon receiving an application for a settlement facility, 
the Bank would notify the institution’s regulator that 
the institution intends to open a settlement account. 
For a federally regulated financial institution, it is 
expected that such notification would be provided as 
a matter of course through the Financial Institutions 
Supervisory Committee (FISC). (See Box 1 for a discus- 
sion of the FISC.) 


The Bank of Canada’s Emergency 
Lending Assistance 


The purpose and objectives of ELA 


The classical lender-of-last resort doctrine was devel- 
oped during the nineteenth century. The original con- 
cept of LLR concerns the actions taken, often by the 
central bank, in a period of financial stress in order 
to preserve the liquidity of the financial system. The 
most common application of LLR theory involves 
sudden, unexpected withdrawals by a large number 
of depositors (i.e., a run) at an individual bank or, more 
generally, at a deposit-taking institution (DTI). Cur- 
rently, measures taken by the central bank to address 
such circumstances are associated with its ELA role. 


The rationale for the central bank to supply ELA in 
such situations is based on the idea that a DTI, because 
of the nature of its activities, is vulnerable to a sudden 
loss of depositor confidence. A DTI uses liquid, fixed- 
value deposits (liabilities) to fund illiquid, longer-term 
loans (assets). The liquidity and maturity mismatch 
between the assets and liabilities on its balance sheet is 
a significant source of the valuable role played by DTIs. 
In undertaking this activity, a DTI relies on depositors 
in aggregate to not withdraw more than a fraction of 
their funds at any given time. However, an institution 
that loses market confidence can be faced with a run 
and might be unable to raise replacement funds at or 
near their usual rates of interest, even though the insti- 
tution is solvent. This can lead to the insolvency of the 
institution because a DTI’s illiquid assets can be sold 
quickly only if they are subject to substantial discounts. 
It is this market failure—a sudden, large-scale 


withdrawal of liquidity from a solvent DTI—that is 
addressed by the provision of ELA by the central bank. 


It is this market failure—a sudden, 
large-scale withdrawal of liquidity 
from a solvent DTI—that is addressed 
by the provision of ELA by the central 
bank. 


The interbank market, in such situations, may not 
always function efficiently because interbank partici- 
pants might have access to incomplete information, 
with the possibility that doubts could arise about the 
solvency of an institution that is in fact sound. Addi- 
tionally, in times of stress, the interbank market may 
become more cautious. Lenders might be reluctant 
to take on risks that they would normally accept, as 
incomplete information leaves them uncertain about 
the nature of the risks involved in interbank lending. 
Another situation that can lead to the inefficient func- 
tioning of the interbank market occurs when lending 
institutions become concerned that their own sources 
of liquidity may be less reliable than usual. In these 
circumstances, banks may reduce the volume of funds 
that they lend in the interbank market, setting up a sit- 
uation of self-fulfilling expectations. 


Some classes of financial institutions that are not DTIs 
issue deposit-like instruments and other claims. As a 
practical matter, the challenge is judging the point at 
which these instruments are a sufficiently important 
source of funding, and assets are sufficiently illiquid, 
such that these classes of institutions would be con- 
sidered vulnerable to the kind of market failure 
described above. More generally, for a number of 
reasons, it is also increasingly unlikely that DTIs will 
experience this kind of market failure. (The Bank has 
used ELA only rarely—it has not provided ELA to any 
institution since the mid-1980s; see Box 2.) For example, 
assets of DTIs are becoming more liquid with increased 
opportunities for securitizing or selling loans on second- 
ary markets. Changes in the regulatory environment 
at the federal level have also decreased the probability 
of a run occurring. These changes include the establish- 
ment of a clear mandate for the Office of the Superin- 
tendent of Financial Institutions (OSFI) that focuses on 
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Historically, very few chartered banks in Canada 
have experienced liquidity crises. The first case in 
recent times of a bank receiving liquidity support 
from the central bank occurred in 1977, when the 
Bank of Canada advanced funds to the Unity Bank 
of Canada (UB), a relatively small chartered bank. 
The UB had experienced problem loans, and large 
creditors withdrew funds when they became aware 
of the bank’s financial problems. The Bank of Canada 
provided ELA over a three-month period and, in the 
event, the UB amalgamated with the Provincial Bank 
of Canada. (In 1979, the Provincial Bank merged with 
the Bank Canadian National to become the 
National Bank of Canada.) 


Another episode involving more prolonged ELA 
from the Bank of Canada occurred in 1985 and 
involved the Canadian Commercial Bank (CCB) 
and the Northland Bank (NB), two small regional 
banks whose financial condition had been deterio- 
rating.! The Bank provided ELA for approximately 





1. The Bank’s involvement with the CCB initially began in January 1983, 
when a security agreement between the Bank and the CCB was arranged 
for the possible provision of liquidity support. In the event, the CCB did 
not borrow from the Bank under the terms of that agreement, which was 
terminated in October 1983. 











Box 2: Some Episodes of Bank of Canada ELA 


six months, until September 1985, when the Inspector 
General of Banks (the bank supervisor at that time) 
advised that in his opinion the banks could no 
longer be considered viable operations, and the 
Department of Finance announced that both the 
CCB and the NB were to be wound-up and liqui- 
dated. The amount of the Bank’s loans reached 

a peak of more than $1.3 billion to the CCB and 
more than $500 million to the NB. 


In the aftermath of the CCB and NB failures, there 
was a loss of confidence in some other small banks, 
in particular, the Bank of British Columbia, the 
Continental Bank of Canada, and the Mercantile 
Bank of Canada. The Bank of Canada acted as 
lender of last resort and provided ELA of more 
than $5 billion to these institutions. The liquidity 
support from the central bank provided time for 
various market solutions and alternative arrange- 
ments to be explored, with the result that the Mer- 
cantile Bank merged with the National Bank of 
Canada, the Hong Kong Bank of Canada purchased 
most of the assets and assumed the bulk of the liabili- 
ties of the Bank of British Columbia, and Lloyd’s 
Bank of Canada bought a substantial portion of the 
assets and assumed most of the liabilities of the 
Continental Bank. 











protecting the interests of depositors and other creditors, 
and giving OSFI and the CDIC the authority and obliga- 
tion to act promptly with regard to troubled institutions. 


Terms and conditions of ELA 


The terms and conditions attached to ELA serve a 
dual function: they provide the Bank with protection 
against credit and legal risks in situations where such 
risks may be greater than normal; and they promote 
the view that the Bank is the lender of last resort, 
rather than the lender of preferred resort, thus dealing 
in part with concerns about moral hazard. (See Box 3 
for a discussion of moral hazard.) In other words, 
institutions should not draw on ELA for routine 
liquidity management. While specific terms and 
conditions attached to ELA would be contained in the 
individual loan agreement established between the 
Bank and the borrowing institution, the following 
describes the general considerations that would apply. 


The terms and conditions attached to 
ELA... promote the view that the 
Bank is the lender of last resort, 
rather than the lender of preferred 
resort. 


Term to maturity: Under the BoC Act, the Bank is 
permitted to provide loans with a term to maturity 
not exceeding six months. The loans can be renewed 
for further periods, up to six months each. In practice, 
it would be expected that an ELA loan agreement 
between the Bank and the borrowing institution 
would provide for a one-day revolving facility in which 
the Bank would have the discretion to decline to make 
any further one-day loans. 
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Rate of interest: Under the BoC Act, the minimum 
interest rate that the Bank can charge on ELA is the 
Bank Rate. While the Bank has discretion to charge a 
higher interest rate if it sees fit, in its limited experience 
with ELA situations, the Bank has charged the Bank 
Rate. 


Collateral: Under its statutes, the Bank is required to 
lend on a secured basis. The Bank is willing to take a 
broader range of collateral for ELA than it accepts for 
credit under the SLF. In practice, it would be expected 
that the borrowing institution would use its holdings 
of marketable securities to obtain liquidity from the 
private sector before approaching the Bank for ELA. If 
appropriate, the Bank could provide ELA loans on the 
pledge or hypothecation of assets that are not subject 
to as precise a valuation as are readily marketable 


Box 3: Moral Hazard 


Moral hazard with regard to LLR occurs when an 
act or public policy reduces market discipline and 
provides incentives to DTIs to take excessive risks. 
In the case of the provision of ELA, moral hazard 
arises because such policies can encourage institu- 
tions that potentially have access to such advances 
from the central bank to be less cautious in manag- 
ing their liquidity positions. Market discipline is 
reduced because unsecured creditors may also 
expect the central bank to provide these institutions 
with sufficient liquidity to pay their liabilities as 
they come due. Because unsecured creditors may 
be confident that they will be able to withdraw 
their funds from these institutions without incurring 
any losses, they will not monitor these institutions 
as Closely as they might otherwise. 


Moral hazard can be controlled by promoting mar- 
ket discipline through the creation of appropriate 
incentives for institutions and investors, and estab- 
lishing a strong prudential supervisory framework, 
including provisions for the management of liquidity 
risk. As well, policy-makers need to be careful not 
to extend the scope of their actions beyond what is 
necessary to achieve clear public policy objectives. 
The terms and conditions associated with the Bank 
of Canada’s ELA are intended to reinforce the fact 
that the Bank is the lender of last resort, rather than 
the lender of preferred resort. Also, institutions have 
an incentive to avoid using ELA because they would 
be subject to heightened supervisory attention, and 


securities. For example, the Bank may provide loans 
against the security of the Canadian-dollar non-mort- 
gage loan portfolio of the institution, which can make 
up a significant portion of the institution’s assets. ! 
Because the composition of a loan portfolio changes 
over time and the valuation of individual loans is subject 
to fluctuation, the Bank would likely take as security a 
floating charge against the institution’s loan portfolio. 
The provision of ELA loans initially would likely con- 
stitute only a small fraction of the assessed value of 
the institution’s loan portfolio but could rise over 





13. Under the law, mortgages are considered to be a conveyance of “real prop- 
erty,” which the Bank cannot take as collateral. In cases where the primary 
assets available to an institution to secure Bank lending are mortgages, the 
security interest would have to be structured as an assignment of the mortgage 
receivables only, and not as an assignment of the mortgages themselves. 











there could also be negative reputational effects 
from such borrowing. 


One particular concern is that an insolvent institu- 
tion might try to obtain ELA to buy time to develop 
a high-risk strategy (“a gamble for resurrection”). 
Thus, it is the Bank’s policy to provide ELA only to 
those institutions that are judged to be solvent. The 
Bank relies primarily on OSFI to provide a judgment 
on solvency. 


The regulatory and supervisory framework admin- 
istered by OSFI is important in controlling moral 
hazard. The supervisory process focuses on having 
financial institutions implement policies and proce- 
dures that prudently manage risks. In addition, 
OSFI’s mandate emphasizes the importance of early 
intervention in the affairs of troubled institutions. 
In this regard, OSFI and the CDIC have developed 
the “Guide to Intervention for Federal Financial 
Institutions.”! The guide provides a framework for 
responding effectively to circumstances that could 
threaten the solvency of a financial institution. With 
a formal process for early intervention and early 
resolution, there is greater likelihood of averting 
costly failures by discouraging institutions from 
taking excessive risks and by promptly dealing 
with troubled financial institutions. 





1. The guide is available on the OSFI website at <http://www.osfi- 
bsif.ge.ca/eng /documents/ practices / pages /index.asp?id=1995>, and 
on the CDIC website at <http://www.cdic.ca/?id=26>. 
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time, subject to an upper limit that the Bank would 
set, which would depend on the nature of the portfolio. 
Eligibility criteria for ELA 

The Bank’s ELA and SLF have different objectives, and 
it therefore follows that different types of financial 
institutions would be eligible for each of these arrange- 
ments. In addition, the risks faced by the Bank are 
greater under ELA than under SLF. In the case of SLF, 
access is a routine part of an institution’s operations in 
the payments system; there is no presumption of a 
protracted liquidity problem or solvency risk; and the 
loans are secured by high-quality, liquid assets. In 
contrast, ELA situations are complex; they are typi- 
cally characterized by protracted liquidity problems; 
there are solvency concerns evidenced by the inability 
of the financial institution to raise the needed funds 
from the private sector; and the collateral used to 
secure ELA is typically illiquid and difficult to value. 


As a result of the significant risk inherent in ELA situa- 
tions, the following considerations are important for 
the Bank: 


¢ ELA is used to address a particular market 
failure, described above, that can occur 
because of the liquidity and maturity differ- 
ences between the assets and liabilities held 
by certain types of financial institutions in 
their normal course of business. The Bank 
provides ELA only to classes of institutions 
that are vulnerable to this market failure. 


e The availability of ELA should not encour- 
age excessive risk-taking by financial institu- 
tions. To minimize moral-hazard concerns 
and to avoid impairing the interests of 
unsecured creditors of the institution, it is 
the Bank’s policy to provide ELA only to 
those institutions that are judged to be sol- 
vent. ELA does not—and could not—correct 
the capital problems of an insolvent institu- 
tion: while ELA enables an institution to 
pay its liabilities as they come due, it does 
not create new capital for an insolvent insti- 
tution, and thus it does not remedy the neg- 
ative net worth of an institution. Any 
decision to make a capital injection in an 
insolvent firm would be a matter for private 
investors or, in extremely rare circumstances, 
public authorities. Therefore, as part of the 
Bank’s due diligence, it is important for the 
Bank to have timely and accurate judgments 
on solvency for any institution requesting 
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or using ELA. The Bank relies primarily on 
the institution’s prudential supervisor to 
provide judgments on solvency. 


e Since the Bank relies primarily on pruden- 
tial supervisors for judgments on solvency 
and, if necessary, for remedial measures 
and collaboration on work-out strategies, a 
sound supervisory framework is critical for 
ELA decisions and ELA management. Such 
a framework would include a clear super- 
visory mandate, adequate supervisory 
authority, and a program of early interven- 
tion in troubled institutions. In the absence 
of such a framework, and without informa- 
tion-sharing protocols and a close working 
relationship between the Bank and the 
supervisory agency, it would be difficult for 
the Bank to obtain timely and accurate 
judgments on solvency. Finally, a strong 
supervisory framework mitigates incen- 
tives for supervisors to delay dealing witha 
problem institution; such forbearance could 
shift risks to the Bank. 


e The BoC Act requires the Bank to lend ona 
secured basis, and the Bank endeavours to 
minimize its exposure to loss in the event of 
default by the borrowing financial institu- 
tion. Thus, it is important for the Bank to 
have a valid first-priority security interest 
in any collateral pledged to support ELA. 


Implications regarding eligibility for ELA 
The above considerations have the following implica- 


tions for the eligibility of various classes of institutions 
for ELA: 


e Federally incorporated banks (including 
foreign bank subsidiaries) and federally 
incorporated trust and loan corporations 
would be eligible for ELA.'* These firms are 
susceptible to the relevant market failure 
referred to above. The Bank can be confi- 
dent of receiving timely and accurate infor- 
mation regarding the solvency of these 
institutions from the federal supervisor. 
And the federal supervisory regime pro- 
vides a reliable means to establish remedial 





14. In the case of trust companies, the “in-trust” nature of the assets held by 
such a firm means that ELA could be provided only through a loan secured 
by company assets, or through an outright purchase of assets associated with 
provisions to sell the assets back to the trust company at predetermined 
prices. 


measures and to implement work-out strat- 
egies. The CDIC can also act as a provider of 
liquidity to its member institutions (both 
federal and provincial) through purchases 
of assets, and loans or advances (with or 
without security).!° 


e Insurance companies, mutual funds, and 
investment dealers would not be eligible 
for ELA, since they do not issue deposits 
and hold a significant share of their assets 
in illiquid, hard-to-value claims. However, 
see the section on “Systemic Risk and Bank 
of Canada Intervention.” 


¢ Credit union locals and caisses populaires 
would not generally be eligible for ELA. In 
most cases, these institutions have access to 
provincial centrals, the Corporation de 
Fonds de Sécurité de la Confédération 
Desjardins (CFSCD), or the Credit Union 
Central of Canada (CUCC) for liquidity 
assistance. As well, very few credit union 
locals or caisses populaires are members of 
the CPA. 


e In the case of an extraordinary, widespread 
event that would have significant, adverse 
consequences for a provincial credit union / 
caisse populaire system, the Bank would 
consider providing ELA through the CUCC, 

a provincial central, the Caisse centrale 
Desjardins, or the Fédération des caisses 
Desjardins, as appropriate, provided that 
legal arrangements satisfactory to the Bank 
were established by these entities.'° 


e With regard to foreign bank branches, in a 
prospective ELA situation, it could be diffi- 
cult to receive timely and accurate informa- 
tion on solvency from foreign supervisors, 
and to successfully manage the conflicts in 
incentives faced by the relevant supervisors 
when interacting with the Bank in such 





15. CDIC’s capacity to provide liquidity support is limited by its own funds 
and its borrowing. CDIC has authority to borrow funds from the capital mar- 
kets or from the Consolidated Revenue Fund, subject to ministerial approval. 
The total amount of such borrowings cannot exceed $6 billion. 


16. Such lending could require the establishment of particular legal mecha- 
nisms to allow the Bank to take a security interest in the assets of a credit 
union or caisse populaire. (See, for example, footnote 13.) It could also require 
a process of rehypothecation of the collateral to the provincial central, the 
CUCC, or Caisse centrale Desjardins. These arrangements can be complex and 
costly to set up. The Bank is prepared to work with relevant institutions to 
prepare the legal groundwork for such arrangements. 


cases. There can also be legal complications 
and risks with regard to establishing a secu- 
rity interest for the Bank in some of the 
assets of these institutions in an ELA situa- 
tion. Accordingly, foreign bank branches 
would not normally be eligible for ELA. 
Nevertheless, in very exceptional circum- 
stances where the home central bank was 
unable to lend for a day or two for opera- 
tional reasons (e.g., if it was a statutory hol- 
iday in the country of the home central 
bank), the Bank of Canada could provide 
interim lending for a very brief period, typ- 
ically against collateral that would be eligi- 
ble for credit through the SLF. 


The above discussion sets out various conditions for 
the provision of Bank of Canada ELA. Other central 
banks, for a variety of reasons, operate under different 
frameworks in conducting their lender-of-last-resort 
function. For a brief discussion of some of these differ- 
ences, see Box 4. 


The management of ELA with respect 
to financial institutions subject to 
federal regulation would be in close 
collaboration with OSFI and other 
members of the Financial Institutions 
Supervisory Committee. 


Managing ELA 

The management of ELA with respect to financial 
institutions subject to federal regulation would be in 
close collaboration with OSFI and other members of 
the FISC. In the event that ELA is provided to an insti- 
tution, the Bank would immediately confirm such lend- 
ing with the FISC. The FISC would serve as the primary 
forum for the exchange of information and coordination 
of strategies of member agencies regarding an institu- 
tion receiving ELA. When providing ELA, the Bank 
would request the FISC, or a subcommittee of the FISC, 
to meet at least weekly to consider the situation. An 
institution using ELA would be required to provide a 
business plan to OSFI that outlined remedial measures 
to rectify its liquidity problems, and to provide increased 
reporting (data and other information) on its evolving 
situation. In addition, the FISC would coordinate con- 
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Box 4: Some Differences in the Frameworks That Govern Lender-of- 


Last-Resort Activities 


As mentioned in the introduction to this article, 
central banks, for a variety of reasons, operate 
under different frameworks in conducting their 
lender-of-last-resort functions. One difference 
concerns the context in which the central bank will 
provide ELA. For example, the Bank of Canada will 
provide liquidity support to an institution if it is 
judged to be solvent, if it meets the criteria for eligi- 
bility for ELA, and if it complies with the terms and 
conditions for ELA (e.g., supplies sufficient collateral 
of an acceptable type). The rationale for providing 
ELA in such situations is to prevent the failure of a 
deposit-taking institution that is illiquid but solvent. 
Some other central banks condition ELA on differ- 
ent factors, such as the existence of systemic risk.' 





1. For instance, when acting as lender of last resort, the Swiss National 
Bank can provide emergency liquidity assistance for one or more domes- 
tic banks on the basis of the following conditions: the bank or group of 
banks requiring credit must be of systemic importance for the stability of 
the financial system; the bank requiring credit must be solvent; and suffi- 
cient collateral must be provided at all times to cover liquidity assistance. 
A bank or group of banks is of systemic importance if its inability to pay 
would seriously impair the functioning of the Swiss financial system or 
major parts thereof and have a negative impact on the economy. (See 
“Guidelines of the Swiss National Bank (SNB) on Monetary Policy 
Instruments,” Swiss National Bank, 30 April 2004, p. 9, available on 

the Swiss National Bank website at http: //129.35.233.49/d/download/ 
geldpol_instr_e.pdf.) 








tingency planning, including possible private sector 
solutions, as well as alternative work-out arrangements. 
While the repayment of SLF loans is routine, terminating 
ELA is likely to be more complicated. If all goes well, 
the management of ELA would focus on normalizing 
the institution’s position in the market, or facilitating a 
merger of the institution, such that ELA could be expe- 
ditiously withdrawn. 


The Bank has established internal procedures to man- 
age ELA to promote accountability for decision-mak- 
ing and good governance. The following are the main 
features of the Bank’s ELA management procedures: 


e The Bank’s Financial System Committee 
(FSC)!” would meet immediately and then 
at least weekly to review any ongoing ELA, 





17. The FSC comprises the members of the Bank’s Governing Council, the 
General Counsel/Corporate Secretary, the Regulatory Policy Adviser, and the 
Chief of the Communications Department. 
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Another aspect of the LLR framework that can dif- 
fer among central banks is the degree of transpar- 
ency and accountability that surrounds ELA. In this 
regard, the Bank of Canada has chosen to publish 
its ELA policies,? whereas some other central banks 
have chosen not to publish their policies so as to 
create some uncertainty as to when or whether the 
central bank might undertake ELA interventions. 
Central banks also differ on the use of risk-capital 
support: it is the Bank of Canada’s view that capital 
Hs acl in an insolvent firm are not a matter for 
LER. 


Ultimately, it is the responsibility of the authorities 
to choose a framework that governs the central 
bank’s LLR function so as to best achieve clear pub- 
lic policy objectives. 





2. Sweden’s central bank is an example of another central bank that 
has made public its policies regarding LLR. (See “The Riksbank’s Role 
as Lender of Last Resort,” Financial Stability Report 2/2003, 

Sveriges Riksbank.) 


3. Several of’ these types of issues are discussed in “Lender of Last 
Resort: A Review of the Literature,” by X. Freixas et al., Financial Stability 
Review, November 1999, Bank of England. 





formally reconsider the borrowing institu- 
tion’s solvency and the appropriateness of 
continuing to provide ELA, as well as the 
limits on lending to the institution. 


e If it was felt necessary, the Bank could hire a 
third-party agent to perform an examination 
of the financial condition of the institution. 


e The ELA loan agreements between the Bank 
and the borrowing institution would create 
a one-day, revolving facility in which the 
Bank would have discretion to decline to 
make any further one-day loans. This would 
allow the Bank to readily cease ELA if it 
judged that the borrowing institution was 
insolvent, or that the available collateral to 
support ELA was at a higher risk of being 
inadequate. 


e The Bank would cease ELA when this was 
judged by the Bank to be appropriate, most 








notably, when the institution was judged by 
the Bank to be insolvent, on the basis of 
information received from OSFI and possi- 
bly from third-party agents, or when avail- 
able collateral was inadequate to support 
further ELA. 


e If the Bank became aware of a borrowing 
institution’s insolvency or pending insol- 
vency, it would refrain from taking any new 
collateral as security for outstanding 
advances made when the institution was 
still solvent. At the same time, the FISC 
would be working to implement an orderly 
work-out. 


Foreign currency ELA 


For some Canadian financial institutions, foreign cur- 
rency liquidity is important. This is illustrated by the 
fact that assets and liabilities denominated in foreign 
currency represent about 40 per cent, respectively, of 
Canadian banks’ aggregate assets and liabilities on 
their balance sheet, with a very large proportion of this 
denominated in U.S. dollars. This reflects the importance 
of Canada’s trade activities, and the presence of 
Canadian banks in the global economy. Canadian 
banks have often sought growth opportunities outside 
the country, particularly in the United States, and some 
Canadian banks have adopted business strategies that 
focus on North America. 


For the Bank, providing liquidity support in a foreign 
currency is considerably more difficult than providing 
Canadian-dollar ELA: while the Bank can create liquidity 
in Canadian dollars, it cannot do so in foreign currencies. 
This reinforces the importance for Canadian financial 
institutions to have in place a sound framework for 
the management of foreign currency liquidity risks, 
and to establish reliable arrangements for private 
sector liquidity support in foreign currencies relevant 
to their business. Such liquidity arrangements should 
provide adequate diversification in the potential 
sources of foreign currency liquidity funding as well 
as contingency planning. In addition, where possible, 
Canadian financial institutions should arrange access 
through foreign central banks to liquidity facilities in 
those currencies important to their business. 


Provided that the institution qualified for ELA, the 
Bank could lend Canadian dollars on a collateralized 
basis to the illiquid institution which, in turn, could 
purchase the needed foreign currency in the market 
with those Canadian dollars. 


The Relationship Between SLF and 
ELA 


The Bank’s SLF is used to address a temporary mal- 
distribution of liquidity among direct participants in 
the payments system. In contrast, the Bank’s ELA 
deals with fundamental and potentially persistent 
liquidity problems where the institution is denied 
liquidity by market participants, typically because 
of credit concerns. In practice, it might not always be 
immediately known to the central bank whether an 
institution requesting SLF loans needs the liquidity 
for its payment activities or whether the institution is 
experiencing liquidity problems of a more persistent 
nature. Indeed, for reputational reasons, it might be 
expected that a troubled institution would initially 
use SLF on a frequent or repeated basis, rather than 
request ELA from the central bank. Thus, it is impor- 
tant for the Bank, as well as the supervisory authority, 
to know whether an institution is using SLF as a sub- 
stitute for ELA, and whether the institution is being 
denied access to market liquidity for reasons related to 
solvency concerns, for example. 


The Bank would rely on various signs to indicate 
whether an institution is using SLF as a substitute for 
ELA: 


¢ The Bank’s market intelligence might 
detect that the institution is being forced to 
pay higher interest rate spreads to raise 
funds in the money market. 


e There might be a steady increase in the 
amount of the institution’s SLF borrowing, 
indicating that the institution could be 
experiencing a net outflow of deposits and 
the withdrawal of funds by creditors. The 
amount borrowed under the SLF by the 
institution could also increase significantly 
relative to the size of its balance sheet. 


e There could be a noticeable reduction in the 
bilateral credit lines granted to the institu- 
tion in the LVTS. This could indicate that 
market participants are reducing their 
potential exposure to the institution 
because of credit concerns. 


e The institution could have difficulty pro- 
viding sufficient collateral that is eligible 
for the Bank’s SLF. If the institution ran out 
of eligible collateral for SLF, it would be 
forced to request ELA, which can be secured 
by a broader range of assets. 
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OSFI is also an important source of information in 
determining whether an institution is using SLF as a 
substitute for ELA. In the course of monitoring and 
examining the institution, OSFI could discover that the 
financial health of the institution has deteriorated 
and that the risk of protracted liquidity problems has 
increased. OSFI is responsible for sharing this type of 
information with the FISC. 


In the event that the Bank identifies a situation where 
a financial institution is making use of SLF for ELA- 
type borrowing, the following would apply: 


e If the institution were considered to be eli- 
gible for ELA, the Bank would initiate inter- 
nal processes for managing ELA activity, 
would require the institution to sign addi- 
tional ELA legal documentation, and would 
request that appropriate actions be conducted 
at the FISC. 


e For other LVTS participants that are not 
considered to be eligible for ELA, upon 





Some authors consider all means of liquidity provi- 
sion by central banks at times of stress to be part of 
the role of lender of last resort. The Bank of Canada 
considers LLR activities to be limited to those dis- 
cussed in the body of this article. However, there are 
several other ways in which the Bank can provide 
liquidity, including in situations of stress. The fol- 
lowing are the typical ways these operations are 
implemented: 


¢ Most importantly, the Bank can lower its 
target rate for the overnight interest rate, 
which is the instrument for the implemen- 
tation of monetary policy decisions. 


e If the overnight rate is generally trading 
above the target rate, the Bank can inter- 
vene with Special Purchase and Resale 
Agreements (SPRAs), commonly referred to 
as “repos,” which add funds to the sys- 
tem, and so encourage the overnight rate 
towards the target rate.! 


e The Bank can increase the level of excess 
settlement balances on deposit in the 





1. If the overnight rate is generally trading below the target rate, the Bank 
can intervene with Sale and Repurchase Agreements (SRAs), commonly 
referred to as “reverses,” which withdraw funds from the system, and so 
encourage the overnight rate towards the target rate. 





identifying ELA-type borrowing, the Bank 
would indicate to the financial institution 
that additional borrowing based ona 
broader range of collateral would not be 
granted, and the Bank would contact the 
institution’s regulator. The Bank would 
deny access to additional liquidity once 
the institution had exhausted its SLF-eli- 
gible collateral. 


Systemic Risk and Bank of Canada 
Intervention 


In 1997, an amendment was made to the BoC Act 
(paragraph 18 (g.1)) such that “if the Governor is of 
the opinion that there is a severe or unusual stress on a 
financial market or financial system,” the Bank can 
purchase a wide variety of securities issued by 
Canadian or foreign entities, including non-financial 
firms. The BoC Act specifies that such transactions 
are “for the purpose of promoting the stability of the 





Box 5: Bank of Canada Liquidity Operations 


LVTS to support the smooth operation of 
the system. (For example, this is typically 
done at, and near, month-ends.) Adjust- 
ments to the level of excess settlement 
balances were undertaken following the 
terrorist attacks on the United States on 11 
September 2001, in response to a temporary 
increase in the demand for settlement-bal- 
ance holdings. The Bank increased the level 
of excess settlement balances in the LVTS 
to $1 billion from the typical $50 million. 
This reassured financial institutions that 
even if they did not receive their expected 
payment inflows, they would still have 
access to needed funds. As part of this 
action, the Bank also offered to carry out 
SPRAs with primary dealers at the over- 
night rate. 


e In times of heightened financial stress, the 
Bank can also reinforce its actions through 
public statements that indicate that the Bank 
stands ready to ensure the availability of 
sufficient liquidity in the financial system 
to meet fully any increase in demand and to 
support the smooth functioning of the 
Canadian financial system. 
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Canadian financial system.” In effect, the Bank can use 
this authority to provide liquidity to a broad range of 
financial and non-financial institutions when the 
Governor of the Bank judges that such transactions 
are justified to safeguard the safety and soundness of 
Canada’s financial system. This does not include more 
general liquidity provided through the Bank’s mone- 
tary policy actions or at times of stress in the financial 
system (see Box 5). 


To promote transparency and accountability, if the 
Bank undertakes such transactions, Section 19 of the 
BoC Act requires the Bank to publish a notice in the 
Canada Gazette stating that “the Governor has formed an 
opinion that there is a severe and unusual stress on a 
financial market or financial system. The notice is to 
be published as soon as the Governor is of the opinion 
that its publication will not materially contribute to 
the stress to which the notice relates.” In addition, the 
Bank would be expected to fully disclose and justify 
these transactions in its public statements, including 
its Annual Report. 


If problems in a financial institution not eligible for 
ELA under the above policy (but a CPA member) could, 
in the Bank’s judgment, lead to severe and unusual 
stress on a financial market or financial system, then 
the Bank may choose to make a liquidity loan instead 
of making purchases or undertaking repos under 
paragraph 18 (g.1). 

The powers given to the Bank under paragraph 18 
(g.1) of the BoC Act are intended to be used only in 
very exceptional circumstances. The Bank has never 
entered into any transactions under this provision of 
the BoC Act. 


Clearing and Settlement Systems 


In the event that an LVTS participant defaults, the- 
Bank of Canada could be obliged (under LVTS bylaws) 
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to knowingly lend to an insolvent institution, on the 
basis of collateral pledged earlier.'® More specifically, 
the Bank would be obliged to lend to the defaulting 
institution on the day of failure against previously 
pledged collateral to settle that member’s obligations 
to other participants in the LVTS, and so protect against 
systemic risk. 


In the extremely unlikely event of the failure of more 
than one LVTS participant on the same day during LVTS 
operating hours, where the sum of the exposures of 
the failed participants exceeds the value of all the 
collateral pledged in the system, the Bank of Canada 
guarantees settlement of the LVTS.!? In this event, the 
Bank could be obliged to lend to a failed institution, 
on a partially unsecured basis, to ensure settlement of 
the LVTS and so protect against systemic risk. 


As noted, the likelihood of this scenario is extremely 
remote, and the fact that participants pledge collateral 
sufficient to cover the single largest possible default 
provides a large element of co-insurance (a deducti- 
ble) that provides strong incentives for LVTS partici- 
pants to manage their risks prudently in the system. 


Finally, under the provisions of the Payment Clearing 
and Settlement Act, the Bank of Canada has the power 
to make liquidity loans to the clearinghouse or central 
counterparty of a clearing and settlement system des- 
ignated for oversight by the Bank. 





18. To secure potential payment obligations, LVTS participants pledge in 
advance sufficient collateral to cover the single largest possible settlement 
obligation. 


19. The Bank provides such a guarantee to ensure certainty of settlement of 
the LVTS in all possible circumstances. For more on these and related points, 
see Goodlet (1997, 2001). 


Goodlet, C. 1997. “Clearing and Settlement Systems 
and the Bank of Canada.” Bank of Canada Review 
(Autumn): 49-64. 
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Government of Canada Yield-Curve 
Dynamics, 1986-2003 





Grahame Johnson, Financial Markets Department 


e §=[n this article, the author introduces a historical 
database of daily constant-maturity Government of 
Canada zero-coupon yield curves. The behaviour and 
evolution of these yield curves 1s examined both over 
the full period of 1986 to 2003 and two subperiods, 
1986 to 1996, and 1997 to 2003. 


e The differences between the actual market prices 
of government bonds and the price generated by the 
model used to build the yield curves decreased 
materially over the term of the database, indicating 
more consistent pricing of the individual cash flows 
over time. 


e The behaviour of government bond yields was 
found to be significantly different in the second 
subperiod. By almost any measure, the government 
bond market appears to have become a “safer” 
market during this period, exhibiting sharply lower 
levels of volatility. While the level of excess returns 
earned was slightly lower in the second subperiod, 
the volatility of those returns fell much more 
sharply, resulting in superior risk-adjusted returns. 


e Variations in the yield curve over time could be 
almost completely explained by three independent 
factors—level, slope, and curvature. The relative 
importance of these factors changed significantly 
between subperiods. 

¢ Contrary to the assumptions implicit in a number of 
pricing and risk-management models, none of the 
yield-curve measures exhibited daily changes that fit 
a normal distribution. For all measures, the 
distribution had both a larger number of 
observations close to the mean and a larger number 
of extreme outliers than would occur under the 
assumption of normality. 


his article! introduces a database of historical 

Government of Canada zero-coupon yield 

curves that has been developed at the Bank 

of Canada. Zero-coupon interest rates (or 
spot rates) represent the fundamental building blocks 
of fixed-income markets. Defined as the interest rate 
on a single cash flow maturing at a given time (with 
no interest payments prior to maturity), these rates are 
used extensively to price, structure, and hedge a variety 
of financial products. For most of these applications, it 
is appropriate to use spot interest rates that have been 
derived from the interest rates on bank-deposit con- 
tracts and the fixed leg of interest rate swap contracts 
(referred to as the swap curve). The generation of spot 
rates from this yield curve is fairly straightforward, as 
each maturity point on the curve has a specific and 
unique yield associated with it.” The resulting spot 
rates, however, represent a chartered bank credit, and 
as such are not truly free of credit risk. There are a large 
number of applications that require a spot rate that is 
free of credit risk as an input, making the use of 
spot rates derived from the swap yield-to-maturity 
curve unsuitable. For these applications, a term structure 
of zero-coupon interest rates needs to be generated 
from an underlying yield curve that is based on 
government bonds. 


Generating a spot-rate curve from an underlying 
government bond yield-to-maturity curve is more 
problematic than generating it from the interest rate 
swap curve. The Canadian government bond market 
contains a large number of issues of varying coupon 
rates, maturities, and yields. Only a small proportion 





1. This article is a summary of Bolder, Johnson, and Metzler (2004), which 
provides a much more technical discussion of the results. 


2. For a detailed description of the construction of swap yield curves see Ron 
(2000) 
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of these issues are actively traded in the secondary 
market, and it has not been unusual for cash flows 
that fall on the same date to have different yields.° As 
a result, there is no single government bond yield 
for a specific date. This necessitates the use of 
numerical curve-fitting techniques. Essentially, these 
techniques use mathematical models to estimate a 
yield curve that minimizes the difference between the 
bond prices predicted by the model and those 
observed in the market. The specific estimation algo- 
rithm used to generate the historical government 
zero-coupon curves used in this article is based on the 
Merrill Lynch exponential spline model introduced in 
Li et al. (2001). In this model, a numerical curve-fitting 
technique is used to estimate a discount-function 
curve. The discount-function curve is then used to price 
all of the government bonds in the sample, and the 
final curve is the one that generates the smallest dif- 
ferences between the model prices and the observed 
market prices. The final step is to transform the discount- 
function curve into a zero-coupon yield curve. The 
parameters of the curve are re-estimated each business 
day. Full details can be found in Bolder and Gusba 
(2002) and Bolder, Johnson, and Metzler (2004). 


This curve-fitting algorithm was used 
to build a database of historical 
constant-maturity zero-coupon yield 
curves. 


This curve-fitting algorithm was used to build a 
database of historical constant-maturity zero-coupon 
yield curves using daily closing prices for Govern- 
ment of Canada bonds over the period January 1986 
to May 2003. While historical term-structure data- 
bases (such as McCulloch and Kwon) exist for the 
U.S. Treasury market, to the best of our knowledge, 
this represents the first such database for Canadian 
zero-coupon rates in the public domain. The database 





3. Cash flows often have different yields, depending on whether they repre- 
sent an interest payment (the coupon) or the principal repayment (the residual). 


4. The database on term structures for U.S. Treasury bonds is available on 
J.J. McCulloch’s website at <http:/ / www.econ.ohio-state.edu/jhm/ 
jhm.html>. 
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will be updated on a regular basis and is available to 
the public on the Bank of Canada website. 


The purpose of this article is both to highlight the 
availability of these data and to perform some initial 
statistical analysis, examining the behaviour and 
evolution of the spot rates over the full period and 
two distinct subperiods. The article will specifically 
address the following areas: 


e the evolution of the levels of key interest 
rates and yield-curve measures Over the 
sample 


e the daily changes in these key interest rates 
and yield-curve measures 


e the identification of a relatively small 
number of factors that drove the evolution 
of the yield curve, and 


e the total returns that would have been real- 
ized by holding bonds of different maturi- 
ties for a given holding period. 


The Sample Period 


The full data sample used for the analysis in this article 
covers the period between January 1986 and May 2003, 
and comprises over 4,300 daily yield curves. Both 
the Canadian economy and the Canadian fixed- 
income markets underwent significant changes over 
the period covered by the database, however; and 
the full sample of over seventeen years can be thought 
of as being composed of at least two distinct subperi- 
ods. The first subperiod, covering the time from Jan- 
uary 1986 to December 1996, can be characterized as 
follows: 


e relatively high and volatile inflation, partic- 
ularly for the first half of the subperiod; 
longer-term inflation expectations were 
also high and volatile, adjusting to the 
reduction in measured inflation with only a lag 


e large government borrowing requirements 


¢ a fragmented bond market, characterized 
by a large number of relatively small and 
illiquid issues, and 


¢ restrictions on the stripping and reconsti- 
tuting of individual cash flows from the 
underlying bonds. 


The second subperiod, from January 1997 to the end 
of May 2003, had very different conditions. Specifically: 


¢ Inflation and inflation expectations were 
low and stable. 


* Beginning in 1996, the Government of Canada 
began to run a sequence of budgetary sur- 
pluses, sharply reducing net government 
borrowing requirements. 


¢ Numerous steps were taken by the Depart- 
ment of Finance and the Bank of Canada to 
help make the government bond market 
more efficient. These included the introduc- 
tion of an official benchmark-bond program 
with explicit issuance targets and regular 
issuance patterns, regular and formal con- 
sultations with market participants to dis- 
cuss potential changes to the debt program, 
and the implementation of a bond buyback 
program. 

* The Canadian Depository for Securities 
(CDS) implemented several initiatives that 
helped to increase the efficiency of the bond 
market. In 1993, reconstituted, packaged, 
and generic CUSIPS” were introduced for 
book-entry strip bonds. This enabled indi- 
vidual coupon payments with the same 
maturity date to be fully fungible, allowing 
for increased arbitrage between rich and 
cheap bond issues. In 1999, any cash flow of 
similar type® that shared a maturity date 
became fully fungible, and in 2001 it 
became possible to reconstitute a bond 
beyond its original issue size. These devel- 
opments ensured that cash flows having 
the same issuer and maturity were valued 
identically, regardless of the underlying 
issue from which they originated. 


* Computerized trading strategies and quan- 
titative valuation approaches gained 
increased popularity in financial markets. 
Hedge funds, many of which specialize in 
fixed-income relative-value arbitrage, also 
became much more significant factors in 
the fixed-income market. 





5. CUSIP stands for Committee on Uniform Securities Identification Proce- 
dures. The CUSIP reference is a combination of nine characters, both letters 
and numbers, that represent a unique identifier for a given security. The first 
six characters identify the issuer, the next two identify the type of security, 
and the final digit is a check. 


6. Fungible cash flows have to be either interest payments or principal pay- 
ments. Interest and principal payments are not yet fungible with each other. 


This article will effectively account for two different 
regime shifts. The first is a fiscal and macroeconomic 
shift, highlighted by the achievement of low infla- 
tion and a balanced fiscal position. The second is a 
shift in the operation of the actual fixed-income 
markets themselves, including changes in the issu- 
ance pattern, changes made by CDS, and the growing 
importance of quantitative trading strategies. No spe- 
cific date marks a perfect break between these two 
regime shifts. The selection of January 1997 as the 
date for the break between the two regimes is some- 
what arbitrary, and all of the changes highlighted above 
actually took place either before or after that date. The 
main point, however, is that the period between the 
late 1980s and the early 1990s had very different char- 
acteristics from the late 1990s and early 2000s, and by 
the beginning of 1997, most of those changes were evi- 
dent. 


This article will effectively account 
for two different regime shifts. 


The Yield-Curve Model 


The database of historical yield curves was built 
using a mathematical curve-fitting model that finds a 
specific zero-coupon yield curve on a given day that 
minimizes the difference between bond prices predicted 
by the model and those actually observed in the market. 
An examination of the size of the pricing errors gen- 
erated by these “best-fit” curves offers some insight 
into how consistent the pricing of government bonds 
was at a given time. If the full universe of govern- 
ment securities were priced on a consistent basis, with 
cash flows of a similar term to maturity trading at 
similar yields (regardless of which specific bond 
issue those cash flows were associated with), then the 
model should produce a very accurate fit, with little 
pricing error. If, on the other hand, individual bond 
issues exhibited idiosyncratic pricing, with cash flows 
of similar maturities trading at significantly different 
yields, then the pricing errors produced by the model 
should be relatively large. Furthermore, given the 
evolution of market conditions outlined in the pre- 
vious section, it would be reasonable to expect a 
reduction in the pricing error over time, since a 
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Chart 1 
Average Pricing Error 
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number of changes were introduced to make the 
government bond market more efficient. 


Chart 1 shows the evolution of the goodness-of-fit of 
the model.’ The root mean-square error for each year 
is shown, along with a time trend. 


Individual cash flows of similar 
maturity are now valued in a more 
consistent fashion. 


The goodness-of-fit of the model has clearly increased 
substantially over time. The average error over the 
first subperiod was 11.1 basis points, while it fell to 5.2 
basis points for the second subperiod. Bond yields for 
the full universe of Government of Canada securities 
are now far more consistent with the prices predicted 
by a theoretical yield curve. This indicates that individ- 
ual cash flows of similar maturity are now valued ina 
more consistent fashion, regardless of the specific 
bond from which the cash flow originated, or whether 
the cash flow represents an interest payment or a 
return of principal. While it is difficult to assign causal- 





7. The graph plots the average daily root mean-square error for each year 
covered by the sample. The root mean-square error is equal to the square root 
of the sum of the squared yield differentials. 


ity, changes of this nature are consistent with both the 
initiatives undertaken by the CDS to make similar cash 
flows fully interchangeable and the increasing preva- 
lence of quantitative valuation methods and compu- 
terized trading strategies in fixed-income markets. 


General Attributes of the Yield 
Curves 


A first step in the analysis of the evolution of the yield 
curve is to examine what the “average” yield curve 
looked like, both over the full time period covered by 
the data set, and over each of the two subperiods. 
Charts 2 and 3 depict these yield curves (surrounded 
by confidence bands of plus and minus one standard 
deviation). 


As Chart 2 shows, the average spot-yield curve over 
the entire period was upward sloping, with a 3-month 
interest rate of approximately 6.5 per cent and a 10-year 
interest rate of approximately 7.5 per cent. The varia- 
tion around these averages, however, was extremely 
large. The one standard-deviation confidence band 
covers a range for the 3-month yield of approximately 
3.5 per cent to 9.5 per cent, while for the 10-year rate, 
the band is between 5.5 per cent and 9.5 per cent. 


Chart 3, which shows the average yield curves for the 
two subperiods, gives some indication of the magnitude 
of the changes in the shape, slope, and level of the 
yield curve over the two samples. 


Chart 2 
Average Spot-Rate Curve, January 1986 to May 2003 
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Chart 3 
Average Spot-Rate Curve 
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As Chart 3 shows, the two yield curves are significantly 
different. The pre-1997 yield curve is upward sloping, 
with an average 3-month rate of approximately 

8 per cent and an average 10-year rate of about 

9 per cent. The dispersion of yields over the period is 
very high, with the standard-deviation confidence 
band ranging from 5.5 per cent to 10.5 per cent for 
the 3-month rate and from 7.5 per cent to 10 per cent 
for the 10-year rate. 


While the general shape of the post-1996 yield curve is 
similar to that of the curve from the first subperiod 
(both are upward sloping), there are two obvious dif- 
ferences. First, the general level of yields in the sec- 
ond subperiod was materially lower. So much 
lower, in fact, that the upper confidence band of the 
later subperiod is well below the lower confidence 
band of the first. Second, it appears that the dispersion 
of yields around the average curve is much narrower in 
the second subperiod. 


While the average yield curves shown above graphically 
depict the differences in the term structure between 
the two periods, statistical tests were also conducted 
on a number of representative yield-curve measures to 
quantify the observed differences between subperiods. 
The specific measures examined were the 3-month 
yield, the 10-year yield, the slope of the yield curve, 
and the degree of curvature of the yield curve. The 
slope measure was defined as the difference between 
the 10-year yield and the 3-month yield, while curvature 


Table 1 


Summary Yield-Curve Statistics* 





Yield- Full sample 1986-96 1997-2003 


measure Mean? Min. Max. Mean? Min. Max. Mean? Min. Max. 





3-month 

yield 6.46 1.78 13.57 WescVs PES Wey Sy 4.01 7S Oe 
(2.9) (2.8) (1.1) 

10-year 

yield Ti Olea Om nS: 8.84 6.21 11.32 5.61 453 7.06 
(1.8) (1.1) (0.5) 

Slope Tl6r 3221 eAl08 0.90' -3:21 3:93 1.60 -35.37 407.47 
(iL74)} (1.8) eZ} 

Curvature 0.13 -0.47 0.82 0.09 -0.47 0.82 OZON-0:20) 073 
(0.20) (0.19) (0.1) 





a. All values are expressed as percentages. 
b. Standard deviations of the measures appear in brackets below the means. 


was defined as the difference between the 6-year yield 
and the average of the 2-year and 10-year yields. The 
statistical tests confirmed what is shown in Charts 2 
and 3. The level of yields, both 3-month and 10-year, 
were not only significantly lower in the post-1996 
period, but they were also much less variable. The 
slope of the yield curve was found to be materially 
steeper in the second period, while the degree of cur- 
vature showed relatively little change. The full details 
are presented in Table 1. 


Daily Yield Changes and 
Distributions 


The previous section examined the appearance of 
average yield curves over the period, presenting 
some detail about the average values and variances of 
the levels for four different yield-curve measures. Of 
potentially more interest than the levels of these meas- 
ures, however, is the behaviour of the daily changes in 
these levels, since it is these changes in yield that 
drive the short-term risk and return behaviour for 
government bonds. Almost all derivative-pricing 
algorithms, portfolio-management tools, and risk- 
measurement models make some assumptions about 
the distribution of returns over a given time horizon, 
the most common being that returns are normally dis- 
tributed. Since, for a zero-coupon bond, short-term 
returns are almost entirely driven by yield changes, it 
follows that an assumption that returns are normally 
distributed is equivalent to assuming that, over short 
time horizons, yield changes also have a normal dis- 
tribution. If this is, in fact, not the case, then any 
model that makes the assumption of normality 
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could be producing results that provide inaccurate 
prices or risk measures. 


Table 2 presents the statistical details of the daily 
changes. Two key observations can be made from 
Table 2. Specifically: 


¢ While the mean change for all measures 
was very close to zero, the uncertainty sur- 
rounding the changes for all measures was 
very large. As was evident in Table 1 (sum- 
mary table of yield levels), however, this 
variance was significantly lower in the 
post-1996 period. 


e All of the yield-curve measures had some 
extreme outliers, with every measure hav- 
ing several observations that were up to 12 
to 13 standard deviations away from the 
mean. While the absolute magnitude of the 
outliers was much smaller in the second 
subsample, their distance from the mean as 
measured by standard deviations was very 
similar. 


It is this presence of extreme outliers that suggests that 
the distribution of daily yield changes may not be 
normal. These extreme outliers were not one-time 
occurrences, but happened with some degree of reg- 
ularity. Over the full sample period, each of the vari- 
ous measures saw between 30 and 50 observations fall 
outside of four standard deviations from the mean. 
Observations as extreme as those highlighted in Table 
2 are practically statistical impossibilities under the 
normal distribution.® 


Table 2 
Summary Yield-Curve Measures: Daily Changes* 


Yield- Full sample 1986-96 1997-2003 


curve 
measure 


Mean? Min. Max. Mean” Min. Max. 


3-month 
yield -0.15 -120.6 188.3 -0.25 -120.7 188.3 0.03 -51.5 70.8 
(14.5) (17.3) (7.9) 
10-year 
yield -0.12 -92.1 62.1 -0.11 -92.1 62.1 -0.13 -22.4 23.5 
(7.3) (8.3) (62) 
Slope 0.03 -176.3 93.1 0.14 -176.3 93.1 -0.16 -76.8 53.4 
(15.0) (17.7) (8.9) 
Curvature 0.00 -50.8 66.7 0.01 -50.8 66.7 -0.01 -33.3 32.7 
(4.8) (5.8) (2.4) 


a. All values are in basis points (one-hundredth of a per cent). 
b. Standard deviations for the measures appear in brackets below the means. 





8. For example, an observation that is 12 standard deviations from the mean 
2 

would only be expected to happen once every 107” years under the normal 

distribution. 
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Mean? Min. Max. 


Chart 4 takes this analysis a step further, plotting the 
distribution graphs of the daily yield changes for each 
yield-curve measure compared with a theoretical nor- 
mal distribution. This provides further evidence that 
the daily yield changes do not appear to be normally 
distributed. 


For simplicity of presentation, the various yield-curve 
measures are not broken up into subperiods, and only 
the distributions for the full samples are plotted. The 
characteristics of the distributions in the subperiods are 
consistent, however, with the distribution of the period 
as a whole, with no material change between the first 
and second time periods. As Chart 4 shows, not only do 
the distributions contain some extreme outliers, they 
also have far more observations close to the mean than 
would be expected under the normal distribution. 
These two characteristics (the presence of a relatively 
large number of extreme outliers and observations 
that are heavily centred around the mean) represent 
clear evidence of non-normality, and formal statistical 
tests firmly reject the hypothesis that the distributions 
are normal. 


These two characteristics (the 
presence of a relatively large number 
of extreme outliers and observations 

that are heavily centred around the 
mean) represent clear evidence of 
non-normality. 


The historical shapes of these distributions have some 
interesting repercussions for pricing algorithms, port- 
folio-management models, and risk measures that rely 
on the underlying assumption of normally distributed 
yield changes. These models would have systematically 
underpredicted the probability of a very small change 
in yields (or overstated the risk), while at the same 
time they would also have underpredicted the proba- 
bility of a very large change in yields (or understated 
the risk). Options markets do, however, appear to 
compensate for at least part of this pattern by pricing 
options with various strike prices using different implied 
volatility levels. Options with strike prices that are 
further away from the current price trade with a higher 





9. Jarque-Bera probabilities for all distributions are 0.0000. 


Chart 4 
Probability Distributions of Daily Yield Changes 
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implied volatility than do options with strike prices 
very close to the current price. This, in effect, compen- 
sates for the fact that the deep out-of-the-money options 
are more likely to be exercised than the standard nor- 
mal-distribution assumptions of some option-pricing 
models would indicate. Nonetheless, it remains an 
interesting question as to whether specific trading 
strategies that were structured to benefit from the ten- 
dency of yields to move either very little or very much 
(relative to a normal distribution) would have been 
abnormally profitable. !° 


Principal-Component Analysis 


Principal-component analysis attempts to describe the 
behaviour of a range of correlated random variables 
(in this case, the various spot yields for different 
times to maturity) in terms of a small number of 





10. An example of such a strategy would have been to maintain a short posi- 
tion in bond options with strike prices close to the current market price, while 
holding an offsetting long position in deep out-of-the-money options. 
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uncorrelated principal components. This type of analysis 
makes it possible to identify a relatively small 
number of factors that have affected the behaviour 
of the entire zero-coupon curve over the period exam- 
ined. While there are many practical applications for 
this analysis, the ability to construct more complete 
hedges for a bond portfolio is likely one of the most 
important. Once a small number of key factors that 
explain almost all of the risk faced by a given bond 
portfolio are determined, it is possible to create a rep- 
licating portfolio that immunizes the original against 
any shocks driven by those key factors. For anything 
other than a very simple bond portfolio, this would 
provide superior protection compared with more 
naive immunization approaches, such as simple dura- 
tion matching. 


This approach was first applied to bond yields by 
Litterman and Scheinkman (1991), who found three 
common factors that influenced the returns on all 
treasury bonds over the period they examined, 
explaining, on average, 98.4 per cent of the variance 


—— SY 
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in yields. The first factor, which they called /evel, rep- 
resented an approximately parallel shift higher or 
lower in the yield curve. A shock to this factor raised or 
lowered all yields by roughly the same amount. 
Level was by far the most important factor, account- 
ing for 89.5 per cent of the total explained variance. 
The second factor was called steepness, since a positive 
shock to this factor lowered short-term spot rates, 
while raising longer-term rates. This factor was 
found to account for 8.5 per cent of total explained 
variance. A positive shock to the third factor, which 
they called curvature, lowered both short- and long- 
term yields, while raising mid-term yields. This had 
the effect of increasing the degree of curvature in 
the term structure. The curvature factor accounted for 
2.0 per cent of the explained variance. This model has 
been applied to other interest rate markets with simi- 
lar results, !! and it has become standard practice in 
finance to refer to shifts in yield curves as being driven 
by three underlying factors: level, slope, and curvature. 


Table 3 shows the results of a principal-component 
analysis of the Canadian zero-coupon curves, both 
over the full period and for each of the two subperiods. 
Similar to the results of Litterman and Scheinkman, 
the first three factors were found to explain essentially 
all of the variation in the spot rates over the period. 
The first factor, level, was by far the most important. 
The proportion of total variance explained by this fac- 
tor fell fairly sharply, however, in the second subpe- 
riod. The second most important factor, slope, saw a 
corresponding increase in the proportion of total vari- 
ance it explained, having over three times as much 
explanatory power in the second subperiod as it did 
in the first. This shift suggests an important change 
in the dynamics of the yield curve over the full sam- 
ple. A change in the absolute level of interest rates 


Table 3 
Percentage Variation Explained 








Period Factor 1 Factor 2 Factor 3 Total 
Level Slope Curvature 

1986-96 89.8 8.4 ike 99.6 

1997-2003 72.6 25.8 1.4 99.7 

Full sample 83.1 le: 1.4 99.6 








11. For example, Buhler and Zimmermann (1996) find similar results for the 
Swiss and German markets, while Knez, Litterman, and Scheinkman (1994) 
proposed a three- and four-factor model to explain U.S. money market 
returns. 
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became a significantly less important risk factor in the 
second subperiod than in the first, while changes in the 
slope of the curve became significantly more important. 
While outright changes in the level of yields still con- 
stituted the dominant risk factor, the risk associated 
with changes in the slope of the curve tripled in the 
second subperiod. Finally, the curvature factor 
explained a relatively small, but constant, degree of 
variation in both subperiods. 


The first three factors were found to 
explain essentially all of the variation 
in the spot rates over the period. 


Chart 5, which shows the impact of a shock to one of 
the factors on a sample yield curve, helps to explain 
the interpretation of the various factors and demon- 
strates why they were named level, slope, and curvature. 


All three factors behave very similarly to those described 
in Litterman and Scheinkman. The level factor corre- 
sponds to a roughly parallel shift in yields across the 
term structure; a positive shock to the slope factor 
lowers short-term rates, while increasing longer- 
term rates; while a positive shock to the curvature 
factor lowers very short- and long-term rates but 
increases mid-term yields. 


Traditional interest rate risk management emphasizes 
duration matching, immunizing a portfolio against 
parallel shifts in yields. This type of hedging strategy 
effectively only immunizes the portfolio against shifts 
in the first factor (level). While this clearly represents 
the largest source of variation in yields, it ignores a 
substantial amount of risk (only about 73 per cent of 
the total variation in yields would have been immunized 
against in the second subperiod). A more complete 
hedging strategy would be to calculate the sensitivity 
of a bond portfolio to all three factors. Once these 
sensitivities are known, it is possible to construct a 
hedging portfolio that offsets the exposure to these 
factors. Properly constructed, a hedging strategy 
based on all three factors would protect against over 
99 per cent of the variability in the term structure. 
This type of hedging strategy has been the subject of 
a relatively large amount of research, and additional 
information can be found in Barber and Copper 


Chart 5 
Effect of Shocks to Individual Factors 
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(1996), Golub and Tilman (1997), and Lardic, Priaulet, 
and Priaulet (2003). 


Holding-Period Returns 


The expectations hypothesis on the term structure of 
interest rates maintains that longer-term interest rates 
are simply the average of expected future short-term 
rates plus a risk premium. If the value of this risk pre- 
mium is set to zero, it follows that the expected returns 
on zero-coupon bonds of all maturities will be equal 
over a given time horizon (e.g., purchasing a 10-year 
bond and selling it within one year provides the 
same expected return as holding a 1-year bond to 
maturity).!* If the term premium is positive, longer- 
term bonds will have a higher expected return over a 
given horizon than shorter-term bonds. This extra 
expected return represents compensation for the addi- 
tional risk associated with the longer-term bonds, 
since its actual realized return is uncertain. 


The historical yield-curve series can be used to exam- 
ine a number of questions related to this hypothesis. !° 
First, the data series was evaluated to see if bonds of 
different maturities provided equivalent returns, on 
average, for a given holding period over the sample, 
or if certain maturity assets earned some measure of 
excess returns. Second, were the returns earned from 
holding longer-term instruments riskier (or more vari- 
able) than they were for shorter-term bonds? Third, 
if the risk level did vary across maturities, did some 
maturities consistently produce better risk-adjusted 
returns than others? Finally, results were compared 
across the subperiods to see if the risk-return profile 
across the yield curve changed. 


Holding-period returns (HPRs) are defined as the total 
return earned by purchasing an asset at the beginning 
of the period, holding it for a given time horizon, and 
either redeeming it at maturity for a known amount, 
or selling it in the secondary market. HPRs were calcu- 
lated using zero-coupon bonds with maturities of one, 
two, five, and 10 years for a holding period of 180 
days. The difference between these returns and the risk- 





12. The expected capital gain or loss from selling the longer-term instrument 
at the end of the horizon would exactly offset the interest differential between 
the two maturities. 

13. Any conclusions would only represent the behaviour of the yield curve 
over the time period examined. The sample size may not be large enough to 
draw broad-based conclusions. 





i) 
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free return that could have been earned by simply pur- 
chasing a 180-day bond and holding it to maturity is 
referred to as the excess HPR, and it is this result that is 
of most interest. The use of excess HPRs allows for an 
adjustment for changes in the level of the reference 
risk-free rate over the period. This is an important 
point in a sample that saw short-term yields range from 
2 per cent to 14 per cent, as an HPR of 10 per cent (for 
example) could represent either a good or bad outcome, 
depending on the prevailing level of the risk-free rate. 


Table 4 shows the summary results for HPRs across 
both the full period and the subsamples. Two main 
conclusions emerge from the results: 


e Excess HPRs get both larger and more vola- 
tile as the term to maturity of the underly- 
ing bond increases. Longer-term bonds had 
higher levels of risk, but also provided 
higher levels of return. This observation 
holds for both the first and second subsam- 
ples. 


¢ While excess HPRs appeared to be lower in 
the 1997 to 2003 period, the difference was 
not statistically significant. Volatility of 
returns, however, was significantly lower in 
the second subsample, with the standard 
deviation of excess returns generally only 
half the level it was for the first subsample. 


It appears, therefore, that longer-maturity bonds carried 
a risk premium to compensate for their higher levels 
of risk (or variability of return), and that both return 
and return variability fell in the second subsample. 


This analysis cannot tell, however, whether the incre- 
mental returns earned on the longer-dated assets were 


Table 4 


Summary Statistics for 180-Day Excess Holding- 
Period Returns 


Bond Full sample (%) 1986-96 (%) 1997-2003 (%) 


Mean* Min. Max. Mean* Min. Max. Mean® Min. Max. 


l-year 0.61 -3.27 4.05 0.69 -3.27 4.05 051 -1.61 286 
(1.18) (1.40) (0.70) 

2-year 1.53. -11.10 12.53 169 <1i101258 182: «257 $15 
(3.57) (4.37) (2.20) 

5-year 3.17 -28.24 26.18 3.46 -28.2426.18 2.79 -11.58 15.86 
(8.35) (10.17) (5.35) 

10-year 4.89 -49.66 38.18 5.24 -49.6638.18 445 -21.92 31.79 
(14.48) (17.48) (9.82) 


a. Standard deviations for the measures appear in brackets below the means. 


sufficient to compensate for the additional variability 
of those returns. For this, it is necessary to examine the 
risk-adjusted returns for the various bond maturities. 


One of the simplest methods for calculating risk- 
adjusted returns for different assets is to construct 
a ratio of the excess HPRs to the volatility of those 
returns, commonly known as a Sharpe ratio (Sharpe 
1966, 1975). These ratios were calculated for both the 
full sample period and both subperiods, and the 
results appear in Table 5. 


Table 5 
Sharpe Ratios 


Bond Full sample 1986-96 1997-2003 
Mean Std. Sharpe Mean Std. Sharpe Mean _ Std. Sharpe 
excess dev. ratio excess dev. ratio excess dev. ratio 


(%)  (%) (%) (%) (%) (%) 


l-year 0.61 TS 0r52. 0.69 1.40 0.49 0.51 0.70 0.73 
2-year lLo3 3.57 0.43 1.69 4.37 0.39 32° 2-20) 0160 
5-year 3.17 8.35 0.38 3.46 10.17 0.34 Ped} ysis» OESP2 
10-year 4.89 14.48 0.34 5.24 17.48 0.30 4.45 9.82 0.45 


Two main characteristics of the Sharpe ratios are 
apparent. First, the ratios decrease with the time to 
maturity of the bonds for all the sample periods. It 
would appear, therefore, that the incremental return 
earned by extending maturity did not compensate for 
the increase in risk. Second, Sharpe ratios for all maturi- 
ties examined were significantly higher in the 1997 to 
2003 sample, indicating a superior risk-reward trade- 
off in the second subperiod. 


There is one overriding caveat to any conclusions that 
may be drawn from the analysis of excess HPRs, and 
that is that they are all based on ex post observations. 
The majority of the shocks that took place over the 
period resulted in yields falling further than could 
have been reasonably expected ex ante (as witnessed 
by the significantly lower yield levels in the second 
subperiod), resulting in large positive returns for 
longer-maturity fixed-income assets. As such, the ex post 
excess HPRs for the sample period are likely not indic- 
ative of what was expected ex ante, nor should they be 
seen as indicative of what should be expected in the 
future. In general, during periods of regime shifts, 
ex post observations are not good measures of what 
was (or should be) expected ex ante. 


en 
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Conclusions 


This article has presented a relatively high-level over- 
view of the behaviour of the Government of Canada 
zero-coupon yield curve over a period of approximately 
17.5 years. The analysis is based on what we believe to 
be the first historical constant-maturity Government of 
Canada zero-coupon yield-curve series to be publicly 
available. Four predominant conclusions can be drawn 
from the results presented here. 


First, the differential between the actual market prices 
of government bonds and the price predicted by the 
yield-curve model decreased sharply over the period 
covered by the database. This is indicative of less 
idiosyncratic, more consistent pricing across different 
bond issues—that is, cash flows of similar maturity 
are priced at a similar yield, regardless of which specific 
bond they originated from. 


Second, by almost any measure, the government bond 
market became a “safer” place during the latter part of 
the sample (1997 to 2003). While it is not possible to 
assign direct causality, the numerous changes in the 
fiscal and economic environment outlined earlier in 
this article coincided with a marked decrease in both 
the level and volatility of interest rates. Furthermore, 
while the level of excess returns earned for various 
bonds was slightly lower in the second subperiod, the 
volatility of those returns fell even more, resulting 
in superior risk-adjusted returns. 
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A Survey of the Price-Setting 
Behaviour of Canadian Companies 





David Amirault, Carolyn Kwan, and Gordon Wilkinson, 


Bank of Canada Regional Offices 


e =From July 2002 to March 2003, the Bank of 
Canada’s regional offices surveyed a representative 
sample of 170 Canadian firms to better understand 
price-setting behavior in the Canadian economy. 


e =6Results suggest that half of Canadian firms 
changed prices at least once every three months. 
The survey also found evidence of increased price 
flexibility among Canadian firms over the past 
decade, owing to intensified competition and 
greater use of information technologies. 


¢ The survey tested theories as to why firms allow 
prices to respond sluggishly to changes in market 
conditions—a key issue in determining the effects 
of monetary policy. Many firms indicated that 
their prices do not change until costs change, and 
that they often take measures to delay raising 
prices when costs go up. Firms also recognized 
that adjusting prices ahead of their competition is 
risky, which causes them to wait. Fixed nominal 
price contracts create rigidities, and the most 
commonly cited duration is 12 months. Finally, 
firms keep prices unchanged out of fear of 
antagonizing customers with frequent price 
changes. 


¢ If prices are relatively flexible and have become 
more flexible over time, inflation may be more 
responsive to interest rate changes; thus, inflation 
targets may be achieved with shorter lags and 
fewer real side effects. Moreover, greater price 
flexibility may reduce the need for countercyclical 
policy. 


etting prices correctly plays a critical role in 
determining the success of a product or service 
to a firm. The process of choosing and setting the 
“right” price is, however, costly in many ways. 
The time and effort expended by senior staff to set 
prices, and the cost of communicating the price 
changes to clients, are not trivial. As well, if customers 
are unhappy with the new price, the firm may incur 
negotiation costs, or may lose customers. ! 


Firms’ attempts to minimize these costs by allowing 
their market prices to respond slowly to market condi- 
tions influence how monetary policy affects the econ- 
omy. The extent to which prices are unchanged is 
referred to as price stickiness, rigidity, or inflexibility. 


In this article, we summarize the results of a survey of 
pricing behaviour of Canadian companies. We begin 
by examining the motivation for surveying firms. The 
methodology used to set up the questionnaire and 
conduct the interviews is then described, followed by 
a presentation of the survey results. The first part of 
this section focuses on how often firms adjust prices 
and what motivates them to do so. The second part 
examines the reasons for price rigidity. The conclud- 
ing section of the article highlights the main findings 
of the survey and discusses some potential implica- 
tions for monetary policy. 





1. The costs of printing new menus, catalogues, and price lists and of chang- 
ing price tags are traditionally referred to as menu costs in the economic liter- 
ature. Zbaracki et al. (2003) estimate that the managerial costs of adjusting 
prices, which include the costs of gathering information, making decisions, 
and communicating information internally, are more than six times larger 
than traditional menu costs for a typical firm in an industrial setting. They 
also estimate that customer costs, which include the costs of communicating 
and negotiating new prices with customers, are more than twenty times 
larger than menu costs. 
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Why the Issue Is Important 


Why study how prices are determined? 


The way firms set prices is of major importance to the 
design and implementation of monetary policy. Whether 
prices are sticky—that is, whether they respond slowly 
to changes in the economic environment—or whether 
they respond asymmetrically to excess demand and 
excess supply are key questions for central banks. The 
answers to these two questions have implications for 
the conduct of monetary policy, such as the speed with 
which the monetary authorities attempt to bring infla- 
tion back to the target after a shock. They also shape 
the process by which changes in monetary policy are 
transmitted to real activity (output and employment) 
and to inflation. 


The way firms set prices is of major 
importance to the design and 
implementation of monetary policy. 


Views on the importance of price stickiness as a central 
question in macroeconomics have varied over the years. 
In the 1960s and 1970s, economists generally accepted 
the presence of sticky prices and their ability to gener- 
ate real-side disturbances in the face of monetary pol- 
icy shocks. In the late 1970s and the 1980s, much of the 
academic research focused on the real side of the econ- 
omy. Two economic paradigms at the time, the early 
rational-expectations and real-business-cycle models, 
dismissed the presence of sticky prices and therefore 
argued against a role for monetary policy in stimulat- 
ing growth during periods of slack demand. This may 
have reflected, at least in part, the lack of conclusive 
evidence on the extent and importance of sticky prices. 


In contrast, the macroeconomic literature of the 1990s 
and 2000s has shown a general acceptance of price 
stickiness and the important role that monetary policy 
can play in an economy running below potential. Con- 
sequently, economists have been devoting substantial 
resources to assessing the degree of price stickiness.” 
An approach that has become increasingly popular in 





2. Several studies have shown that certain wholesale and retail prices often 
remain unchanged for many months. For instance, price rigidity was found in 
industrial commodity prices (Carlton 1986), magazine prices (Cecchetti 1986), 
and mail-order catalogue prices (Kashyap 1995). Bils and Klenow (2002), 
using disaggregated Bureau of Labor Statistics price data for the United States, 
found price adjustment more flexible than was the case in these earlier studies. 


trying to shed light on these issues is to survey firms 
directly on how they set prices. This article reports on 
the results of the first such survey for Canada. 


Why do a survey? 


There are several reasons why surveys of the price-set- 
ting behaviour of firms have been growing in popularity 
among researchers. Most important is the recognition 
of the central role played by the relative stickiness of 
prices in influencing how changes in monetary policy 
affect real economic variables such as output and 
employment. As well, conventional approaches to 
investigating price stickiness, based on econometric 
analysis of aggregate time-series data, have failed to 
resolve many of the outstanding issues. Moreover, new 
theories for sluggish price adjustment have appeared 
before older explanations have been satisfactorily 
rejected.’ There is also a growing recognition that 
price stickiness can best be understood by examining 
pricing behaviours at the micro level, where pricing 
decisions are actually made. However, until the release 
of firm-based survey studies in recent years, the scope 
of earlier micro-level studies, which tended to focus 
on either a single firm or a single market, was too nar- 
row to permit implications to be drawn for price stick- 
iness in the broader economy. 


An economy-wide survey of the price-setting process 
at firms has not previously been conducted in Canada, 
although surveys have been carried out by central 
banks in other countries.* It was thought that a similar 
firm-based survey for Canada would be beneficial, 
given the differences in economic structure between 
Canada and these other countries in terms of export 
exposure, industrial mix, and institutional and market 
arrangements. 


In addition to assessing the relative flexibility of prices 
in Canada, a firm-based survey can be used to exam- 
ine the various explanations for slow price adjustment 
and the prevalence of these explanations across firms. 
This information may be important for the conduct of 
monetary policy because different explanations of price 
rigidity may have different effects on the responsive- 





3. For a fuller discussion, see Blinder et al. (1998, 8-12). 


4. The use of surveys to analyze the price-setting behaviour of firms was pio- 
neered in the United States by Blinder (1991, 1994) and Blinder et al. (1998). 
Subsequent price-setting surveys were conducted by researchers at the Bank of 
England (Hall, Walsh, and Yates 1997), the Bank of Japan (Nakagawa, Hattori, 
and Takagawa 2000), the Bank of Sweden (Apel, Friberg, and Hallsten 2001), 
and, more recently, the Bank of Italy (Fabiani, Gattulli, and Sabbatini 2004). 
Currently, eight other euro-area central banks are conducting price-setting 
surveys (Belgium, Germany, France, Spain, the Netherlands, Luxembourg, 
Portugal, and Austria), and the results are expected to be published in 2005. 
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ness of prices to changing demand conditions. Mac- 
roeconomic modelling may also benefit from more 
detailed information on firms’ price-setting behaviour. 


The Approach 


How was the survey conducted? 


The design and implementation of the survey for 
Canada drew upon the results and lessons learned 
from previous price-setting studies conducted in other 
countries. Structured interviews were conducted with 
170 firms across Canada. The firms selected for the 
survey had to be free to set their prices autonomously 
in response to market conditions. Thus, the sample was 
designed to be representative of the private, for-profit, 
unregulated, and non-commodity-producing segment 
of the Canadian economy in terms of industry sector, 


Table 1 
Representativeness of the Survey Sample 





b 


Industry sector* Firm size Region® 








Target Actual Target Actual Target Actual 





Construction 10 
Manufacturing 25 26 - - = ~ 
Retail and 

wholesale trade Ny 
Transportation, 

information, and 

cultural industries 11 
Finance, insurance, 

and real estate 19 16 - — - - 
Other commercial 

services 18 20 = = = = 
Small = = 29 32 - - 
Medium = — 23 28 _ — 
Large - - 48 40 - ~ 
Atlantic Canada = = — - 6 13 
Quebec - ~ - - 21 22 
Ontario ~ - - - 42 31 
Prairies - ~ - - 18 18 
British Columbia 13 16 





» 


. The target is the percentage of real gross domestic product (GDP) in the private, non- 
regulated, and non-primary sector of the Canadian economy. It constituted 68 per cent 
of total real GDP in 2002. The real estate sector was adjusted down by about one-half to 
account for the effects of imputed rent in published GDP figures. “Actual” represents 
the percentage of firms in the survey sample. The classification by industry sector is 
based upon the North American Industry Classification System (NAICS). 

. The target is the percentage of employment in a particular firm-size category in 2002, 
based on Bank estimates generated from Statistics Canada’s Survey of Employment, Pay- 
roll and Hours. “Actual” represents the percentage of firms in the price-survey sample. 
Small firms are defined as those with less than 101 employees; medium firms as those 
with 101-499 employees; and large firms as those with more than 499 employees. 

. The target is the percentage of real GDP in 2002. “Actual” represents the percentage of 


io” 


la} 


firms in the price-survey sample. 


oO. 


. Includes professional, scientific, and technical services; management of companies and 
enterprises; administrative and support services; waste management and remediation 
services; arts, entertainment, and recreation services; and accommodation and food 


services. 


firm size, and, to some extent, regional distribution 
(Table 1). 


Drawing upon the experience of the Bank of Canada’s 
regional offices in conducting firm-based surveys, a 
non-random form of sampling, widely employed in 
business surveys and known as “quota sampling,” 
was used to generate a representative sample of firms. 
All surveys were completed using face-to-face inter- 
views rather than by telephone, mail, fax, or the Inter- 
net, in the belief that survey responses would be more 
reliable.® All interviewers were Bank of Canada staff 
economists who had training in clarifying concepts, 
ensuring that all questions were answered, and identi- 
fying and resolving any inconsistencies in responses. 
Company representatives who participated in the sur- 
vey held senior positions, suggesting that they would 
know how their firm’s products or services were 
priced.” Survey interviews were conducted from July 
2002 to March 2003. However, about two-thirds of the 
surveys were completed between January and March 
2003, a period when the Canadian dollar appreciated 
by about 7 per cent, and the rate of inflation, as meas- 
ured by the 12-month rate of increase in the consumer 
price index (CPI), rose to an average of 4.4 percent, 
from less than 3 per cent when surveying commenced 
in July 2002.8 


What were firms asked? 


The price-setting survey was based on a structured 
questionnaire rather than a free-form interview to 
allow for standard statistical analysis. The number, 
type, and phrasing of the questions, as well as the lay- 
out of the survey, were finalized in consultation with 
Bank of Canada senior management and Research 
Department staff. Consideration was given to striking 





5. See Martin (2004) for a description of the Bank of Canada’s regional offices’ 
survey experience. The non-random sampling used in the regional offices and 
in the price survey is called quota sampling because, for each subgroup ina 
target universe, a quota of respondents is selected which, when aggregated, is 
intended to produce a sample that is representative of the target universe. 
Thus, in instances where an initial company contact chooses not to participate 
in the survey, another firm of similar size with comparable industry charac- 
teristics is selected from commercial business directories to achieve sample 
targets (see also OECD 2003). 


6. Blinder et al. (1998) believed that personal interviews conducted by knowl- 
edgeable economic professionals would improve the quality of the survey 
results. Our experience with missing responses and errors with question- 
naires sent in by fax suggests that their preference for personal interviews is 
well founded. 

7. The percentage distribution of company contacts was as follows: president, 
CEO, or owner-22 per cent; vice-president, vice-president of finance, or CFO- 
41 per cent; manager or director—22 per cent; controller—9 per cent. 

8. The rise in total CPI inflation resulted mainly from price increases for 
energy and auto insurance. Excluding these components, the year-over-year 
increase in consumer prices averaged 2.3 per cent from January to March 2003. 
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a reasonable balance between gathering pertinent 
information and not overburdening the respondents. 
Given that most firms sell a variety of products, firms 
were asked to refer to their main product when respond- 
ing to the survey questions. If product offerings were 
too diverse to easily identify one main product (e.g., 
department store) respondents were asked to answer 
the questions with reference to some broad product 
category where items are priced similarly (e.g., elec- 
tronic equipment). 


The survey questionnaire consisted of three sections.’ 


The first section contained questions on firm characteris- 
tics such as cost structure, industry, sales distribution 
by customer type and region, share of sales under con- 
tract, customer concentration, and the number of direct 
competitors. These questions were posed to allow 
for the analysis of differences in price-setting behaviour 
across firms. The second section included questions 
designed to improve the understanding of the price- 
setting process at firms. To examine the degree of price 
flexibility, companies were asked about the frequency of 
their price reviews and price changes. To better under- 
stand the motivation behind a firm’s decision to alter 
prices, the survey probed into the reasons why a com- 
pany would change prices. The third section asked 
questions about the relevance of various theories of, or 
explanations for, price stickiness. In the main part 
of this section, companies were asked to evaluate the 
importance of six theories of price rigidity. These theo- 
ries had been considered important in other price-survey 
studies or in other empirical or theoretical research. 
Each theory was presented using a one-line statement 
capturing its essential features in non-technical lan- 
guage. If respondents recognized this one-line statement 
as an explanation for slow price adjustment at their 
firm, follow-up questions were asked on issues specific 
to that theory before moving on to the next theory. This 
section also included a single question on the relevance 
of five other explanations for delayed price adjustment, 
but was not followed by any supplementary questions, 
given the smaller role played by these explanations 
in the economic literature. At the end of the survey, 
firms were asked whether their responses applied to 
a broad range of their other products or services, and 
this was generally found to be the case.!° 





9. See Appendix A of Amirault, Kwan, and Wilkinson (forthcoming) for a 
copy of the survey. 


10. More than three-quarters of firms indicated that the responses were appli- 
cable to other products or services or that the question was irrelevant because 
they offered only one product or service. 
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The Results 


How, and how often, do firms adjust prices? 


In order to generate estimates of price-setting frequen- 
cies among Canadian firms, !! the respondents were 
asked, “In the past 12 months, how many times have 
you actually adjusted transactions prices?” The distri- 
bution of answers to this question was surprisingly 
wide. The most commonly cited answer, given by 27 per 
cent of the sample, was that prices are adjusted once a 
year and often at the same time every year. 


Another 8 per cent cited no price changes at all in the 
past year (Chart 1). Taking these two results together, 
prices for about one-third of the measured Canadian 
economy are quite sticky. For these firms, the costs of 
changing prices!? are burdensome relative to the 
benefits. 


For 38 per cent of the sample, prices change 2 to 12 times 
per year. At the other end of the distribution, 29 per cent 
reported adjusting prices more than 12 times in the 
past year. At the extreme end, 6 per cent reported 
changing prices more than 365 times in the past year. 


Chart 1 


In the Past 12 Months How Many Times Have You 
Actually Adjusted Transactions Prices? 


30 30 
25 8) 
20 20 
115) 15 
10 10 
5 =) 
0 0 








0 | Z >24 >4-12 >12-52 >52-365 >365 








11. It should be noted that the number of price adjustments alone does not 
indicate price rigidity. Infrequent price adjustment at some firms may simply 
reflect stability in their demand and cost conditions over the 12-month period 
covered by the question. 


12. Costs of price changes are defined broadly to include both explicit costs, 
such as the costs of posting new prices, and implicit costs, such as lost or 
antagonized customers, price wars, and loss of reputation and credibility. 


This suggests that the classical paradigm of continu- 
ously clearing auction markets (continuous costless 
repricing) applies to only a very small segment of Cana- 
dian product markets. This high price flexibility is 
largely the result of many of these firms changing 
prices on a customer-by-customer basis. 


Our estimates show that one-half of firms in Canada 
change their prices at least once every three months, 
the equivalent of a price change four or more times a 
year. This result suggests that prices in Canada are 
reasonably flexible, particularly when compared with 
the results of similar studies recently conducted in 
other countries!? (Box 1). 


Are prices more flexible than they used to be? 


The Canadian economy has undergone considerable 
change over the past decade and a half. In addition to 
lower, more stable, and predictable inflation, which, 

on the surface, may have reduced the need for frequent 





13. Survey results on price flexibility are consistent with the findings 
reported in Bils and Klenow (2002). 


price changes, firms have faced a steady stream of 
technological innovation, new trade arrangements, 
improvements in public sector finances, and other 
developments that may have altered their price-setting 
behaviour. To better understand the impact of these 
influences, firms were asked, “To the best of your 
knowledge, has the frequency of price adjustment 
changed in the past decade?” The evidence suggests that 
prices in Canada have become more flexible over the 
past decade. While slightly more than half of the sample 
had not changed the frequency with which they adjusted 
prices over the past decade, 45 per cent had adjusted it. 
Three-quarters of firms in this latter group now change 
prices more often than they did a decade ago. 


The evidence suggests that prices in 
Canada have become more flexible 


over the past decade. 





Box 1 


A Comparison of Selected Price-Setting Surveys 


Comparing the Bank of Canada Survey with Three Previous Surveys 











Survey features Key results 
United United Sweden Canada United United Sweden Canada 
States Kingdom States Kingdom 
Timing April 1990— September March— July 2002— {| Median frequency 
March 1992 1995 May 2000 March 2003 || __ of price changes 
Sample size 200 654 626 170 || per year 1.4 2 1 4 
Representative NES No, mainly No, Yes || Most frequently cited 
by industry? manufac- manufac- {| price-change 
turing turing and | frequency per 
firms (68%) service || year (i.e., mode) 1 1 1 1 
sectors | | Results: Coordination Cost-based Implicit Cost-based 
only if Highest ranked failure pricing contracts pricing 
Representative No, firms No, Yes Yes i theories of price Non-price Implicit Explicit Customer 
by firm size? with dominated i stickiness” adjustment contracts contracts relationships 
<$10 million by large i| Cost-based Explicit Cost-based — Explicit 
in sales firms i] pricing contracts pricing contracts 
excluded || Implicit Procyclical  Coordina- Non-price 
Regional 16 states in Allregions Allregions Allregions contracts elasticity® tion failure adjustment 
distribution? U.S. Northeast i Explicit Pricing Counter- Coordination 
i} contracts thresholds* cyclical failure 
Random sample? Yes No Yes No | cost of 
i| finance* 


a. Not surveyed in the Bank of Canada study 








b. Rankings for the United States, the United Kingdom, and Canadian studies are based upon the percentage of firms that recognized a particular theory, whereas rankings for the 
Swedish study are based on mean scores. Mean scores take into consideration the subjective responses of the firms to a particular theory. In the Canadian study, mean scores 
could only be calculated for the six main theories, and the rankings are identical to those based on percentage recognition. 
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Firms with increased price flexibility were asked why 
they had adjusted their pricing behaviour. Three factors 
were noted (in order of importance): increased competi- 
tion, increased use of information technology, and 
increased volatility of input costs. 


As many firms explained, more competition means 
that their price in the market is wrong or “offside” 
more often, and the costs of being offside increase dra- 
matically as competition increases. Information tech- 
nology, for its part, acts as a tool to facilitate price 
reviews and adjustments, in that it enhances the 
information flow, thereby reducing costs and lags asso- 
ciated with the price-setting process. The third factor, 
increased volatility in input costs, was related to vol- 
atility in foreign exchange rates and raw material 
and energy prices. 


Why does pricing behaviour vary among 
firms? 


Several firm characteristics were found to be statistically 
significant factors influencing firm-level price-set- 
ting behaviour (Table Dye. 


Sectors: Price changes are most infrequent at firms in 
the “other commercial services” sector, where they are 
generally reviewed and set annually. Many of these 
service firms described the annual price change as 
synchronized to the annual wage settlement with staff.! 
Firms in retail and wholesale trade are at the other end 
of the distribution, with a median of seven price changes 
per year. Other sectors are clustered near the centre, 
with three to five price changes per year.!© 


Firm size: Large firms change prices about twice as 
often as medium firms and five times more frequently 
than small firms.!” Many respondents explained that 
senior staff at small firms have numerous tasks in 
addition to reviewing and adjusting prices. The 
administrative and management costs associated 
with the price-setting process are therefore particularly 
onerous for small firms. 


Number of competitors: A firm’s market circumstances 
play a role in determining its price-setting behaviour. 





14. To the extent that characteristics such as the breakdown of firms by sector 
and size are found to be significant, they highlight the importance of having a 
representative sample when drawing conclusions about economy-wide 
behaviour. 

15. These firms conform to standard staggered contract models such as those 
proposed by Taylor (1979). 

16. These results are similar to those found in Hall, Walsh, and Yates (1997). They 
show that construction and retail firms have the highest frequency of price 
adjustment, while firms in other service industries have the lowest frequency. 

17. Buckle and Carlson (2000) also find that small firms change prices less frequently. 


Table 2 


Characteristics That Influence Variations 
in the Frequency of a Firm’s Price Adjustments 








Factors leading to Number of Median Per cent of 
variations in the respondents number firms reporting: 
frequency of price (1) of price 
adjustments* adjustments <1price >52 price 
change changes 
per year per year 

Total sample 170 = 34 18 
Sectors** 
Construction 18 5 2D, 6 
Manufacturing a 4 36 16 
Retail and 

wholesale trade 25 7 + 28 
Transportation, 

information, and 

cultural industries eD, 3 45 27 
Finance, insurance, 

and real estate 27 - 30 Il) 
Other commercial 

services” 34 I 50 15 
Firm size (using # of employees)*** 
Small (less than 101) 54 2 39 9 
Medium (101— 499) 48 4 42 15 
Large (more than 499) 68 10 DES 26 


Geographic distribution of sales* 


Export sales less than 

50% of total sales 137 3 36 16 
Export sales at or 

more than 50% 

of total sales 33 9 27 24 


Number of competitors** 


0-5 68 2 49 16 
greater than 5 102 4 25 19 


Price-review type *** 


State-dependent Sif 10 14 30 
Time-dependent 113 2 44 12 





a. A Kruskal-Wallis rank sum test of the equality of populations was conducted. For more 
information about the Kruskal-Wallis rank sum test, see Kvanli, Guynes, and Pavur 
(1992). 

* indicates the rejection of the null hypothesis at the 80 per cent confidence level 

** indicates 90 per cent confidence level 

*™ indicates 99 per cent confidence level 

See footnote d in Table 1. 


S 


For example, firms with fewer competitors tend to be 
better able to resist more frequent price changes. As 
previously mentioned, firms themselves reported 
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increased competition as a major source of increased 
price flexibility. 

Sales distribution:'> Firms with a significant export 
sales base have a higher number of median price 
changes. This suggests that exposure to international 
customers will tend to make firm-level pricing more 
flexible. Firms focused on sales in their home region 
have fewer price changes. This may help to explain 
why the Canadian economy, an economy very much 
open to trade, has flexible prices. 


Price reviews: Firms generally review prices in one 
of two ways: time-dependent, using a fixed frequency 
(e.g., quarterly, weekly, annually) or state-dependent, 
when they perceive a change in the “state” of the mar- 
ket. The majority (about two-thirds)!’ of firms surveyed 
exhibit time-dependent price-reviewing behaviour. 


Firms with time-dependent price reviews have far 
stickier prices than do state-dependent price reviewers. 
Many firms reporting state-dependent price reviews 
offer different prices to different customers for the 
same, or similar, products. 


What causes firms to change prices? 


Another important issue for the conduct of monetary 
policy is what causes firms to change prices. Whatever 
triggers a price change is the theoretical first step in a 
microeconomic process that will ultimately lead to a 
change in the rate of inflation. 


Respondents ranked “price changes 
by competitors” as the most 
important factor leading firms to 
change prices. 


Table 3 illustrates the dominant role competitive forces 
play in driving price changes. Respondents ranked 
“price changes by competitors” as the most important 
factor leading firms to change prices. Following com- 
petitor actions, “changes in domestic input costs” and 
“changes in demand” were cited as equally important 
factors, suggesting both supply-side and demand-side 
factors are at play.“ Wage changes were next in the 





18. Firms were asked to respond to the question using the currency of their 
main business activity. This implies that daily exchange rate fluctuations were 
not considered a source of price flexibility. 


19. Results contained in Hall, Walsh, and Yates (1997) are similar. 


Table 3 


Rankings and Mean Score of 
Reasons for Price Adjustments 





Triggers/ CONS MFG R&WT TIC FIRE OCS 


Causes* 


Total sample 





Mean Rank® Rankings based on mean score 


score? 





Price changes 

by com- 

petitors S56" al 
Change in 

domestic 

input costs 

(non-labour) 2.90 
Change in 

demand for 

product/ 

service 2.897 3 2 ers Lok es 
Change in 

wage costs 
Firm routinely 

changes 

prices Aeligcs 3) if 7 4 4 8 4 
Change in 

taxes, fees, 

and other 

charges AOS 1G 6 6 8 8 > 6 
Change in 

economic/ 

inflation 

forecast PAO! 7 5 9 g 6 = 7 
Change in ex- 

change rates 1.87 8 Y + 5 9 9 8 
Sales 

campaigns 1.84 9 8 8 6 7 a 9 


Bes 
— 
ine) 


iw) 
= 
i) 
i) 
Nn 
Ww 
‘n 





# 


CONS = Construction, MFG = Manufacturing, RkWT = Retail and Wholesale 

Trade, TIC = Transportation, Information, and Culture, FIRE = Finance, Insurance, 

and Real Estate, OCS = Other Commercial Services. 

a Firms were also asked about directives from parent companies. The response was insig- 
nificant, scoring last in all industries, and so is excluded from this table. 

b The mean score in column 2 is the weighted average of the firms’ response to the 

importance of each trigger, where 4 is “very important,” and 1 is “not important.” The 

numbers in columns 3 to 9 are rankings for the importance of each trigger for a given 

industry. 

Ranking based on the total sample 

Mean score is statistically different at the 5 per cent level of significance from the mean 

score below it 


io) 


a 


rankings, followed by several other factors of similar 
importance. 

Depending on the industry, however, rankings do differ. 
For example, goods-producing industries consistently 
ranked domestic non-labour input costs higher in 





20. These findings match results reported in Apel, Friberg, and Hallsten 
(2001). 
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importance than did firms in service-producing indus- 
tries, where changes in demand ranked higher. 


Wages were most important in the “other commercial 
services” sector—a point previously identified as leading 
to annual price-setting behaviour. Economic and infla- 
tion forecasts were of some importance to the finance, 
insurance, and real estate and construction sectors. 
Exchange rates were most important to manufactur- 
ers, Wholesalers, and retailers. 

Why might prices be rigid? 

The study assessed 11 explanations for holding prices 
steady even though there are pressures for a change. 
These theories were proposed to firms as a series of 
short, plain-language statements and are listed in 
Table 4, along with the percentage of firms that recog- 
nized these various theories as reasons why prices may 
change infrequently. 


The results indicate that cost-based pricing, 
customer relations, explicit contracts, and 
non-price adjustment were the theories 
most recognized by respondents. 


Each theory attributes sticky price behaviour to specific 
causes. For example, sticky information describes 
firms as making the best decision with the information 
available at the time. However, that information is 
subject to lags and is updated infrequently. Other theo- 
ries give institutional arrangements, such as contracts, 
both written and unwritten, an important role in price 
rigidities. These agreements between parties, whether 
they are explicit or implicit, often fix prices as a means 
of protecting one or both parties, but also reduce the 
opportunities to adjust prices. Cost-based pricing sug- 
gests that prices of final goods adjust to costs with a 
lag. This lag depends on how quickly individual firms 
revise prices to reflect changes in costs and the length 
of the multi-stage production process for a final good. 
Given the firm-specific focus of the survey, questions 
on cost centred on the firm-level responses to costs, not 
the chain-of-production process among firms. Coordi- 
nation failure attributes price stickiness to the prefer- 
ences of firms to hold back on a price change and wait 
for other firms to change their prices first. If all firms 
behave this way, a required price change may not go 
ahead for some time. 


Menu and customer relations costs suggest that there 
are fixed costs associated with adjusting prices, and 
that these costs force firms to reduce the number of 
adjustments they undertake. Non-price adjustment 
proposes that firms change the characteristics of their 
product or service instead of changing prices. Low 
inflation may also make it difficult for firms to 
adjust prices because price changes are immediately 
viewed as real price changes as opposed to nominal 
price changes. Finally, we included a category based 
on results from pretesting that suggest that factors 
influencing prices do not change often enough to 
warrant changing prices more often. 


The results indicate that cost-based pricing, customer 
relations, explicit contracts, and non-price adjustment 
were the theories most recognized by respondents. 
Sticky information and menu costs were the least rec- 
ognized (Table 4). It should also be noted that theory 
recognition by firms is not mutually exclusive. For 
example, firms might indicate that they hold back ona 
price increase (i.e., coordination failure) because they 
fear antagonizing customers (i.e., customer relations). 


Do costs matter? 


As we noted in the section on what causes companies 
to change prices, input costs play an important role in 
the price-setting process. These results are confirmed 
here. Cost-based pricing was the most widely recog- 
nized theory among respondents, with 67 per cent 
of the sample accepting it as a reason for price inertia 
(Table 4). This theory suggests that there are lags 
between cost and price changes at firms and at differ- 
ent stages of production across firms. 


Even though the lags between cost and price changes 
may be short, some researchers have suggested that, 
when multiplied by the various levels in the chain of 
production across firms, they may cause considerable 
price inertia in final consumer prices (Gordon 1981; 
Blanchard 1983). However, firms were asked questions 
about their own behaviour, so the survey provides 
information only on the lags in cost and price changes 
at the firm, not across firms. 


The results of this survey indicate that a lag does indeed 
exist between changes in costs and changes in prices 
at the firm level. Even when these firms expect an 
increase in input costs, fully 61 per cent of the firms 
that accepted cost-based pricing indicated that they 
would delay price changes. In fact, many firms actively 
try to hold back price increases. For example, if they 
foresee a cost increase, 38 per cent report buying in 
advance and storing inventory, and 26 per cent report 
hedging against cost increases. Measures of this type 
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Table 4 


Percentage of Firms That Recognized Each 
Theory as a Reason for Infrequent Price Changes 





Theories Description given 


to respondents 


Percentage 
recognition 





Cost-based pricing Prices depend mainly on the costs 
of labour and raw materials used in 
producing goods and services. 


Therefore, prices don’t change until 


costs change. 67.1 
Customer relations Prices could not change more often 
without disturbing customer relations. Sc) 


Explicit contracts Firms would like to adjust prices more 

often to reflect market conditions, but 
fixed-price contracts make it difficult 

to pass on price increases when a 

contract is active. 45.3 
Non-price adjustment Firms are more likely to amend 

product characteristics (e.g., warranty, 

delivery lag) than prices. 44.1 
Firms delay price increases because 

they do not want to be the first in the 


Coordination failure 
(rising prices) 


industry to raise prices. 41.2 
Low inflation Low inflation makes large price 
changes more noticeable. 33.5 


Implicit contracts Firms delay price increases because 

they have an implied understanding 

with customers that they will not raise 

prices in tight markets. 31.8 
Firms delay price cuts because they 

do not want to be the first in the 

industry to cut prices. Ske 
Factors do not change Factors influencing prices do not 

change often enough to warrant 

changes. sly 
It would be too costly to change 

prices more often (e.g., time, effort, 
out-of-pocket costs). Dee 
The information used to review (and 

ultimately change) prices is available 
infrequently. Therefore, prices may 

be slow to adjust to new conditions. 1335 


Coordination failure 
(falling prices) 


Menu costs 


Sticky information 





are more typical in goods-producing sectors, which can 
more effectively hedge or store their inputs. Beyond 
these sources of inertia, some firms report having to 
give customers advance notice—as much as six 
months—of a price increase. This creates another 
wedge between cost shocks and price responses. 


Do contracts matter? 


Explicit contracts fix prices over a specified period of 
time and have long been recognized as a source of price 
stickiness. Survey results show that 75 per cent of 
Canadian firms use contracts. Because some contracts 
include price escalator or de-escalator clauses or may 
not fix prices, only 45 per cent of the sample recognized 
explicit contracts as inhibiting price increases.*! About 


29 per cent of these firms reported that contracts did 
not prevent prices from decreasing when demand or 
costs fell. This result suggests that explicit contracts 
introduce somewhat more price inertia when prices 
are rising than when they are falling. 


How long are prices fixed under explicit contracts? 
The most frequently cited contract length was 

12 months, but owing to the existence of long-lived 
contracts, the average contract length was 23 months. 
Contract lengths have generally remained unchanged 
over the past 10 years, despite low rates of inflation over 
this period. 


Implicit contracts, which are a verbal commitment 
not to raise prices in strong markets, were acknowl- 
edged as an explanation for price rigidity by about 32 
per cent of firms. However, about two-thirds of these 
firms indicated that this commitment is not recipro- 
cated by customers, who demand price concessions 
in weak markets. This suggests that implicit contracts 
also constrain prices more when market conditions 
strengthen than when they weaken. This asymmetric 
effect on price adjustment is more pronounced with 
implicit than with explicit contracts. 


Does competition matter? 


Coordination failure (not moving prices before one’s 
competitors) on a price increase was recognized by 
41 per cent of the sample. However, only 31 per cent 
recognized this as an explanation for price rigidity 
when prices are declining. This result suggests more 
price inertia when prices are rising than when they are 
falling. When firms were asked why prices were not 
increased until their competitors moved, the main 
response was a fear of losing or antagonizing 
customers. 


Asymmetrical effects are present in another interesting 
way. Firms that identify themselves as price leaders in 
an industry should be the ones who identify least with 
this theory, since a price leader, by definition, would 
move prices without regard for its competitors. How- 
ever, results show that even firms that identify them- 
selves as the price leader in their industry have an 
asymmetrical reaction to coordination failure. The 
market leader shows little reluctance in initiating a 
price decrease. However, on a price increase, the price 
leader is just as worried as other firms about the nega- 
tive consequences. This is a particularly interesting 
result because it shows that competitive forces are 
important. 





21. The price rigidity implied by firms recognizing fixed-price contracts is 
lessened to the extent that slightly more than 10 per cent of these firms use 
contracts for fewer than 50 per cent of total sales. 





BANK OF CANADA REVIEW ¢@ WINTER 2004—2005 377 


Do customer relationships matter? 


The fear of antagonizing customers is a key issue and 
underscored much of the firms’ commentary about what 
makes changing prices difficult. Firms were explicitly 
asked if the costs of maintaining customer relations 
were a source of price inertia. This theory was ranked 
second highest as an explanation for price stickiness. 
Respondents felt that customers disliked frequent 
changes and “expected” stability.** Firms were con- 
cerned about being perceived as unprofessional if 
they changed their prices too often. 


The fear of antagonizing customers is 
a key issue and underscored much of 
the firms’ commentary about what 
makes changing prices difficult. 


Perhaps the most compelling evidence on customer 
relations costs comes from Table 5, which shows the 
entire sample of firms divided into four groups based 





22. Okun (1981) suggested that firms limit price changes because frequent 
changes would increase customers’ search and shopping costs and would 
therefore antagonize them. 


Table 5 


on the frequency with which the firms adjust prices. 
Here, the importance of customer relations truly stands 
out. Fully 76 per cent of firms with fewer than two 
adjustments recognized this factor as a source of price 
rigidity, compared with 37 per cent who adjust prices 
more than 52 times a year. Customer relations costs 
have played only a peripheral role in mainstream the- 
oretical work. Recently, however, theorists (Rotem- 
berg 2002, 2004) have begun to model price rigidity 
on the basis of customer relations costs. 


Table 5 also points to other interesting patterns. For 
example, the firms with the most rigid prices have 
recognition rates for all theories that are similar to or 
higher than those of their counterparts with flexible 
prices. Furthermore, some theories with low recognition 
overall have significantly higher acceptance among 
the lowest frequency price setters. Menu costs were 
acknowledged by only 21 per cent of the respondents 
overall, but by 38 per cent of firms with fewer than 
2 changes. Only 3 per cent of firms with more than 
52 price changes per year accepted this explanation. 
Firms for which menu costs matter clearly set prices 
less frequently. On the question of whether low inflation 
makes large price changes more noticeable, firms with 
sticky prices were, again, significantly more sensitive 
to the possibility that price changes above the rate of 
inflation would attract negative attention from cus- 
tomers. 


Percentage Recognition of Pricing Theory by Frequency of Price Adjustment 


F-test values Probability of 


no variation 


Statistically significant 
differences between 
the column numbers” 


Theory Whole Frequency of price 
sample adjustment per year 

0-1 2-4 5-52 

n=58 n=39 n= 43 

Col. 1 Coli? Col. 3 
Cost-based pricing 67.1 69.0 74.4 62.8 
Customer relations 555 (BS) 59.0 ie 
Explicit contracts 45.3 34.5 43.6 Soho 
Non-price adjustments 44.1 46.6 46.2 41.9 
Coordination failure (rising prices) 41.2 48.3 41.0 39°59 
Low inflation Siok) 48.3 25.6 25.6 
Implicit contracts Biles: Sf) 383 VRS) 
Coordination failure (falling prices) Sie 293 30.8 Bile 
Factor stability Syl 48.3 30.8 20.9 
Menu costs PM?) SHS 20.5 11.6 
Sticky information 13.5 iiyey 15.4 11.6 


>52 

(3) 

Col. 4 

60.0 0.7 0.565 none 

36.7 7.4** 0.000 RS ee sca ee 
50.0. 0.9 0.438 none 

40.0 0.2 0.921 none 

30.0 0.9 0.429 none 

26.7 2.9%* 0.034 SERCO 
23.3 0.8 0.511 none 

XSi 0.4 0.779 none 

13.3 5, be 0.002 Nese eee 
BS 6.5%* 0.000 1&3,* 1&4,** 2&4* 
6.7 0.7 0.550 none 





a. “indicates rejection of null hypothesis of equal means at the 10 per cent level 


** indicates rejection of null hypothesis of equal means at the 5 per cent level 


b. Two-sample t-test assuming unequal variances. Critical values of tests were corrected using a Bonferroni normalization, which corrects for the possibility of falsely accepting significant 


results. 
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Conclusions 


This survey of the pricing behaviour of a representative 
sample of Canadian firms has several interesting find- 
ings. Firms show wide variation in the frequency with 
which they adjust prices, with half of Canadian firms 
changing prices at least once every three months. The 
survey also found evidence of increased price flexi- 
bility among Canadian firms over the past decade, 
owing to intensified competition and greater use of 
information technologies. 


Several characteristics of firms influence price-setting 
behaviour. Small firms, service sector firms, and firms 
with a large proportion of domestic sales adjust prices 
relatively infrequently. As for what leads firms to adjust 
prices, price changes by a competitor were the most 
important trigger. In aggregate, firms ranked supply 
and demand factors as equally important triggers of 
a price change. 


Beyond understanding how firms set prices, this study 
was equally concerned with understanding the reasons 
for price inertia. In particular, firms reacted favoura- 
bly to the idea that prices do not change until a firm 
has seen its costs change. Firms were also concerned 
about adjusting prices ahead of their competition. In 
addition, some firms using sales contracts hold nomi- 
nal prices fixed, regardless of market conditions that 
would otherwise call for a change in price. 


These theories as to why profit-maximizing firms may 
keep prices unchanged, despite pressures to adjust 
them, seem to have a common genesis: firms’ fears of 
antagonizing customers or disturbing the goodwill or 
reputation developed with them. The theory of customer 
relations was the second most popular choice overall 
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Speeches 





Introduction 


The message delivered by the Governor of the Bank of Canada, David Dodge, in a December speech to the 
Empire Club of Canada and the Canadian Club of Toronto is that future economic growth and prosperity in 
Canada depend on improving the efficiency of Canada’s financial system, including financial markets and 
financial institutions. In his speech, which is reproduced in full here, the Governor also spoke about the need 
for Canada to implement the appropriate securities regulation, given the country’s large number of small-sized 
firms. 


Also reproduced in this issue is a speech by Mark Carney, Senior Associate Deputy Minister of Finance, to the 
Toronto Society of Financial Analysts. In it, he evaluates the state of the international monetary system and its 
potential effects on the global economy and the investment outlook. 


The full text of other speeches given by the Governor can be found on the Bank’s website at: 
http: / /www.bankofcanada.ca, including: 


24 November 2004 Opening statement to the Senate Committee on Banking, Trade and Commerce 


22 November 2004 Speech delivered on behalf of Canada’s Finance Minister, Ralph Goodale, 
to the German-Canadian Business Club of Berlin. 


26 October 2004 Opening statement to the House of Commons Finance Committee 

21 October 2004 Opening statement following the release of the Monetary Policy Report 

13 October 2004 Remarks to the Nation Builders Dinner, Famous 5 Foundation, Calgary, Alberta 
7 October 2004 Remarks to the Ontario Economic Summit, Niagara-on-the-Lake, Ontario 


20 September 2004 Remarks to the Canadian Chamber of Commerce, Calgary, Alberta 


22 July 2004 Opening statement following the release of the Monetary Policy Report Update 

24 June 2004 Remarks to the European Economics and Financial Centre, Paris, France 

16 June 2004 Remarks to the Hamilton Chamber of Commerce, Hamilton, Ontario 

18 May 2004 Remarks to Bank staff at a Town Hall, Ottawa, Ontario 

22 April 2004 Remarks to the Conference on Financial Services and Public Policy, Schulich School 
of Business at York University, Toronto, Ontario 

21 April 2004 Opening statement to the House of Commons Finance Committee 

20 April 2004 Opening statement to the Senate Banking, Trade and Commerce Committee 

19 April 2004 Remarks to the Council of the Americas, New York City, NY 
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Financial System Efficiency: 
A Canadian Imperative 





Remarks by David Dodge 
Governor of the Bank of Canada 
to the Empire Club of Canada 
and the Canadian Club of Toronto 
Toronto, Ontario 

9 December 2004 


ood afternoon. It is a privilege for me to 
address this joint meeting of the Empire and 
Canadian clubs, and I thank you for the 
opportunity to do so. 


lam particularly pleased to speak to you today because 
this is a bit of a red-letter day on the Bank of Canada’s 
calendar. Today, we released the latest edition of our 
semi-annual Financial System Review (FSR). This publi- 
cation, which is only a couple of years old, examines 
issues that relate to Canada’s financial system. Each 
edition of the FSR takes a look at recent developments 
and trends in the financial system, as well as issues 
that have an impact on its efficiency, safety, and 
soundness. This is because the overall role of the Bank 
in the financial system area is to promote its safety, 
soundness, and efficiency. Today’s edition contains 
a number of articles that focus on the promotion of 
financial system efficiency and stability. And it is the 
issue of financial system efficiency that I will talk 
about today. 


I will begin with a brief discussion of how the Bank of 
Canada contributes to the efficiency of the financial 
system at the macroeconomic level. Then, I will spend 
most of my time discussing how we can improve effi- 
ciency in Canadian financial institutions and markets; 
that is, the microeconomic aspects of efficiency. 


But before I do that, I should start by defining what I 
mean by “financial system” and “efficiency.” Then I 


will explain why it is so critically important for Canada 
to improve in this area. 


When I talk about the “financial system,” I am referring 
to financial institutions and markets, the infrastructure, 
laws, and regulations that govern and support their 
operations, and the macroeconomic framework within 
which they operate. My message for you is that improv- 
ing the efficiency of Canada’s financial system is 
imperative. 


But what is an efficient financial system? In economic 
terms, an efficient financial system is one that helps to 
allocate scarce economic resources to the most pre- 
ductive uses, in a cost-effective way. The ultimate goal 
is to have Canada’s financial institutions and markets 
match investors and their savings with appropriate, 
productive investments. Put more directly, if Canadi- 
ans want sustainable economic growth and prosperity, 
our financial system must function as efficiently as 
possible. 


If Canadians want sustainable 
economic growth and prosperity, our 
financial system must function as 
efficiently as possible. 


Let me explain why efficiency is so important. With an 
efficient system, investors can get the highest risk- 
adjusted returns on their investments, and borrowers 
can minimize the costs of raising capital. Inefficiencies 
can drive a wedge between what borrowers pay and 
what investors receive. Ill give you some examples of 
how inefficiencies can interfere with the saving and 
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investment process that is so crucial to economic 
growth. If adequate information isn’t available, potential 
investors can’t tell whether a particular investment fits 
with their tolerance for risk. If financing costs are too 
high because of inefficiencies, borrowers won't be able 
to secure the funds they need to expand. If competi- 
tion isn’t encouraged, the various players in the financial 
system won't have the right incentives to innovate. 
This is why it’s so critical for the financial system to 
work efficiently. 


Efficiency and the Bank of Canada 


I would now like to spend a few minutes on the Bank 
of Canada’s role in promoting an efficient financial 
system. In order to have such a system, we need above 
alla supportive framework of macroeconomic policies 
that minimize uncertainty and enhance confidence 
about the future value of money. This includes prudent 
fiscal policies, which are the responsibility of ministers 
of finance. It also includes effective monetary policy, 
which is the Bank of Canada’s responsibility. 


We achieve effective monetary policy through our sys- 
tem of inflation targeting. One of the key benefits of 
this regime is that inflation expectations have become 
well anchored on the 2 per cent target, not just in the 
short term, but also in the long term. As a result, bor- 
rowers now pay a much smaller premium to compen- 
sate investors for inflation risk. This is particularly 
important at the long end of the yield curve. Reduced 
uncertainty has led to lower costs for borrowers and 
to a more efficient allocation of resources. 


The promotion of a safe and sound financial system 
that reduces uncertainties and systemic risk can also 
contribute to efficiency. We work in partnership with 
federal and provincial agencies, regulators, and mar- 
ket participants in this area, in order to actively foster 
the safety and soundness of the financial system. We 
also have a number of unique responsibilities. It is our 
role, for example, to oversee those payment, clearing, 
and settlement systems that could pose systemic risk. 
These systems have been designed to provide certainty 
that large-value payments or securities transactions 
will settle in real time. In addition, they have been 
designed to operate using a relatively small amount of 
liquidity compared with systems in other countries. 
This frees up resources that can be put to more pro- 
ductive use elsewhere. The Bank of Canada is also 
the “lender of last resort’”—the ultimate provider of 
liquidity to the financial system. Indeed, we’ve just 
concluded a review of that role, and the details can be 
found in the FSR that we released today. 
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There is also an international element to our efforts. 
The Bank of Canada works with partners in other coun- 
tries on initiatives to strengthen the international 
financial system. The goal is to minimize the risk of 
a financial crisis in one part of the world spreading 
across borders. But that’s a topic for a whole other 
speech. 


So to summarize, Canada’s macroeconomic and pru- 
dential policies generally do the job they are supposed 
to do in supporting efficiency. But let me be clear—we 
are not complacent; we are always looking for ways to 
improve. Continuous improvement is essential. 


We are not complacent; we are always 
looking for ways to improve. 
Continuous improvement is essential. 


Efficiency in Financial Institutions 
and Markets 


Now, I want to talk more specifically about the micro- 
economic aspects of efficiency in financial institutions 
and markets, including the promotion of competition 
and the provision of an appropriate legal and regula- 
tory framework. Competition drives innovation and 
efficiency gains. And an appropriate legal and regula- 
tory framework gives all investors fair access to neces- 
sary information, while minimizing the costs of raising 
capital. 


The evidence shows that Canada’s financial institutions 
and markets have generally been efficient when com- 
pared with those in other countries. But over the past 
decade, markets and financial institutions elsewhere 
have become—and are becoming—more efficient. To 
stay competitive in this environment, Canada’s finan- 
cial system must also constantly increase its efficiency. 
If we don’t make this effort, the Canadian economy 
will suffer. The status quo won’t cut it. 


So what should our priorities be? I’ll talk about finan- 
cial institutions first and then about financial markets. 


Efficiency and Financial Institutions 


In terms of financial institutions, a quick look back- 
ward may show us the way forward. I want to go back 
40 years, to 1964, and recall the Royal Commission on 
Banking and Finance, otherwise known as the Porter 


Commission. The Porter Commission was well ahead 
of its time, with groundbreaking analysis and policy 
recommendations. In the post-World War II environ- 
ment, where extensive government controls on the 
economy were still thought desirable, Porter came out 
strongly in favour of greater competition, freer mar- 
kets, and effective regulation that served to enhance 
efficiency. 


In the wake of the Porter Commission, Canada revised 
its financial legislation in some crucial ways. Canadian 
banks responded to the new competitive environment 
by innovating and enhancing efficiency. Canadian 
institutions became world leaders, as financial institu- 
tions in many other countries were still operating 
under more restrictive and less-efficient regulatory 
regimes. Over the next three decades, Canada contin- 
ued to lead the world. Successive revisions of legisla- 
tion covering financial institutions encouraged greater 
cross-pillar competition in some areas, leading to lower 
costs and improved efficiency. But over the past dec- 
ade, other countries have caught up and are forging 
ahead. 


During this time, two trends changed the global environ- 
ment for financial institutions. First, with the expan- 
sion of world trade, national markets became truly 
global. Financial institutions had to find ways to pro- 
vide enhanced services to customers worldwide. Sec- 
ond, other countries—particularly the United States 
and the United Kingdom—began to align their regula- 
tory frameworks with the competitive philosophy of 
the Porter Commission. The regulatory barriers that 
had held back competition, both geographically and 
among different types of institutions, began to fall 
rapidly. 

Out of this more open and competitive environment 
came consolidation—not just among institutions but 
across pillars and jurisdictions. As a result, foreign 
institutions were better placed to exploit new tech- 
nologies in order to enhance efficiency, and to offer 
new instruments and combinations of services to 
their clients. These two trends have led to great bene- 
fits for consumers worldwide, and they are continu- 
ing. 

In these circumstances, Canada faces a difficult policy 
challenge. How can we enhance our policy frame- 
work to provide greater incentives for innovation by 
encouraging competition while, at the same time, 
giving our institutions the scope to improve efficiency? 
This is the challenge for Canadians in considering 


mergers, both within and across pillars, and the removal 
of barriers to foreign competition. 


How can we enhance our policy 
framework to provide greater 
incentives for innovation by 
encouraging competition while, at the 
same time, giving our institutions the 
scope to improve efficiency? 


The questions about the best ways to enhance compe- 
tition—to balance incentives for efficiency with other 
legitimate public policy concerns—are complex. And I 
don’t have simple answers. But efficiency must be at 
the heart of the debate. Because, in the end, an effi- 
cient financial system is key for the future—not just of 
the institutions, but of the Canadian economy as a 
whole. 


Financial Market Efficiency 


Let me now turn to financial markets. When it comes 
to the competitiveness of global financial markets, size, 
depth, and liquidity do matter. So Canadian financial 
markets—whether equity, fixed-income, derivatives, 
or foreign-exchange—have an inherent disadvantage 
compared with those in New York or London. To com- 
pensate, Canadian financial markets have to be rela- 
tively even more efficient. 


So what can Canada do to improve the efficiency of its 
markets? One area that has received a lot of attention, 
not just in Canada but in many other countries, is 
securities regulation. The key issue is to reduce what 
economists call “information asymmetries” by as 
much as is practical. What that means is that our regu- 
latory framework should aim—in general—at having 
market prices reflect all relevant information, and that 
all parties to a transaction should have fair access to 
that information. We can enhance efficiency by reduc- 
ing information asymmetries up to the point where 
the cost of additional compliance would outweigh the 
benefits. 


Following events such as Enron, Parmalat, and Livent, 
it became clear that investors were not always receiving 
sufficient and accurate information. Corporate scandals 
prompted many an investor to say: “There oughta be a 
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law!”—a law to make publicly traded companies dis- 
close all information. But in the rush to write laws 
and regulations, too much attention has been paid to 
detailed rules that govern how companies disclose 
information, rather than focusing on what they disclose. 
We have seen a large increase in the costs of providing 
information—particularly in the United States—with- 
out commensurate progress towards improving the 
relevance of the information being disclosed. 


The concept of relevant disclosure is particularly impor- 
tant for a country like Canada, where public compa- 
nies range in size from the very small to the large and 
multinational. The precise nature of what constitutes 
relevant information differs depending on the size 
and complexity of the firm. Corporate disclosure regu- 
lations should recognize this. For large, complex firms, 
more complex rules are required in order for investors 
to receive appropriate information. But for smaller 
firms, less-complex disclosure regulations—and lower 
costs of compliance—may result in the best cost-bene- 
fit balance. The Canadian Securities Administrators 
recognized this point in putting forward new propos- 
als for guidelines for corporate governance that are 
based on a firm’s size. 


There is another consideration, and that is the need for 
some companies to have access to global capital markets. 
Firms that want to list on international exchanges will 
have to follow the disclosure rules that apply in those 
markets. And large Canadian firms that want to raise 
capital abroad need regulations here that are recog- 
nized as meeting international standards. But smaller, 
less-complex firms—which make up the vast majority 
of publicly listed companies in Canada—may not want 
to raise capital abroad. So it may not make sense for 
Canadian regulators to force these smaller firms to 
comply with the kinds of detailed rules that would be 
appropriate for large firms. 


Our regulatory framework should 
take into account differing levels of 
size and complexity when 
establishing rules for disclosure. 


Let me be clear. The principles at the heart of Canada’s 
regulatory framework must be as good as, or better 
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than, those of any other country. But keep in mind that 
companies considered to be mid-sized in terms of cap- 
italization in Canada would be regarded as micro-cap- 
italized by international standards. Historically, 
Canada’s public markets have done very well in fund- 
ing these smaller companies efficiently. This should 
continue in the future. So it is clear to me that our reg- 
ulatory framework should take into account differing 
levels of size and complexity when establishing rules 
for disclosure. 


The rule requiring CEOs to sign-off on their financial 
statements is a case in point. The principle behind the 
rule is to try to make sure that investors have sufficient 
and accurate information. Holding the CEO accounta- 
ble is a good way to go about this. The principle can 
work equally well for large and small firms. But we 
need to be careful. For very large and complex organi- 
zations, setting out some detailed rules in terms of 
procedures may be helpful. However, we do not need 
a whole raft of complex rules that tell the CEOs of 
smaller firms what procedures they must follow before 
they can put their signatures on their financial state- 
ments. We need to be careful not to write rules that 
govern only the inputs that come before the CEO sign- 
off. Rather, we need to focus on getting the output 
right, so that the document that the CEO signs actually 
gives investors sufficient and accurate information. 


Whatever the structure of the 
regulator, we must strive for 
efficiency in regulation—the best 
regulation, at the lowest cost. 


Efficiency dictates that Canada should have uniform 
securities laws and regulations, based on principles 
that apply to everyone. Some have taken this idea fur- 
ther and advocated for a single, pan-Canadian securities 
regulator. I’m not here today to weigh in on that debate. 
But I do want to stress that, whatever the structure of 
the regulator, we must strive for efficiency in regula- 
tion—the best regulation, at the lowest cost. 


Now let me talk briefly about another important infor- 
mation issue, and that is the issue of price transparency 
in markets. Here, | am referring to timely, public dis- 
closure of transaction details, such as price and volume. 


It is not difficult to see how this information leads to 
better resource allocation. 


The appropriate level of transparency may vary from 
market to market. Generally, the more liquid the mar- 
ket, the higher the level of transparency it can support. 
However, the world is moving to greater transparency 
in all markets through the spread of technology. The 
Bank of Canada is conducting research and working 
with market participants and regulators on ways to 
increase transparency in Canadian markets, with due 
regard for liquidity, equitable access, and fair play. 
Together with price transparency, these are the ingre- 
dients that help to create efficient, well-functioning 
markets. 


It is important that we get transparency and regula- 
tion right. But we also need to devote the appropriate 
time and effort to making the most of whatever rules 
we write, including existing ones. This means focusing 
on a range of smaller initiatives that can enhance effi- 
ciency. For example, provincial and territorial legisla- 
tures need to make the Uniform Securities Transfer 
Act a priority. Such an act would provide a sounder 
legal basis for the holding and transfer of rights in 
securities that are held in book-entry form, and would 
replace the current patchwork of legal rules in this 
area. Another initiative is the Canadian Capital Mar- 
kets Association’s focus on trade-matching to support 
progress towards straight-through processing. 


There’s one more area where it is absolutely critical for 
Canada to continue to improve, and that is enforcement. 
There is a widely held perception that Canadian 
authorities aren’t tough enough in punishing fraud 
and enforcing insider-trading and other rules. That’s 
why it is encouraging to see that steps to toughen 


enforcement are being taken, by provincial securities 
commissions, by the Investment Dealers Association, 
by law-enforcement agencies, and by the federal gov- 
ernment. These kinds of steps to improve enforcement 
must continue. 


Conclusion 


Let me conclude. To improve the economic and finan- 
cial welfare of Canadians, we need an efficient financial 
system. The Bank of Canada has been contributing to 
this goal by enhancing Canadians’ confidence about 
the value of their money and by reducing risks to the 
safety and stability of the financial system. Our Finan- 
cial System Review is part of this effort. 


While Canada has been studying and 
analyzing, the rest of the world has 
been acting. It’s time for us to act, too. 


But the effort must extend far beyond the central bank. 
I've raised some issues today that I think are critical to 
enhancing the efficiency of our financial system. None 
of these issues are new. They have been studied and 
analyzed thoroughly. But while Canada has been 
studying and analyzing, the rest of the world has been 
acting. It’s time for us to act, too. We have to get on 
with the job of improving efficiency. The future health 
of our economy and the prosperity of Canadians 
depend on it. 
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The New International Monetary 


Order 





Mark Carney 

Senior Associate Deputy Minister 

Department of Finance 

Speech to the Toronto Society of Financial Analysts’ 
23 November 2004 


t is an honour to present my first speech as 

Senior Associate Deputy Minister of Finance to 

the TSFA. Of course, I recognize that I am here 

only due to my previous role as Deputy Gover- 
nor of the Bank of Canada. I trust you will forgive the 
bait and switch. What follows are personal views 
which may not necessarily be shared by either the 
Bank or the government. 


I would like to focus on an issue 
central to the prospects for global 
economy and to the investment 
outlook: the state of the international 
monetary system. 


I would like to focus on an issue central to the pros- 
pects for global economy and to the investment out- 
look: the state of the international monetary system. 
At first blush, this choice may appear curious. While 
we all know changes in currency values can some- 
times overwhelm even the best bottom-up stock-selec- 
tion, the challenge is normally to identify (or to hedge) 





1. Mark Carney, Deputy Governor at the Bank of Canada responsible for 
international issues from 5 August 2003 to 12 November 2004, was appointed 
Senior Associate Deputy Minister of Finance on 15 November 2004. This 
speech has been slightly abridged for purposes of publication. 


prospective currency fluctuations rather than to antici- 
pate the consequences of new international monetary 
arrangements. Yet this is precisely what many serious 
commentators and some policy-makers would have 
you believe: namely, that the world has settled into a 
new international monetary paradigm, often referred 
to as the new Bretton Woods system. 


Judging from the sophistication of this audience, I sus- 
pect that word “paradigm” has raised your antennae, 
and in fact, you are about to hear why, from an inter- 
national macroeconomic perspective, “This time it’s dif- 
ferent,” remain the four most expensive words in the 
English language.” 

To help you draw your own conclusions about whether 
we are in a new quasi-gilded age, I will divide my 
remarks into four broad sections. I will start by briefly 
reviewing the challenge of global imbalances. Then, I 
will consider arguments why the current state of 
affairs may be sustainable, even desirable. Next, I will 
argue that, in effect, Templeton’s dictum holds: We are 
not living in different times, the new “system” is des- 
tined to pull apart, and it will be extremely costly to 
think otherwise. I will conclude by considering the 
policy implications of this state of affairs. I shall leave 
the investment implications to you, the professionals. 


The Challenge of Global Imbalances 


Before proceeding, I would like to be clear what we 
mean by global imbalances. The Bank of Canada has 
discussed the prospects for global adjustment at length 
over the past eighteen months. While thus far the 
Canadian economy has reacted relatively well to glo- 
bal change, it is important to consider the scale of the 
task. At present, there are two major, related macro 
imbalances: a large current account deficit in the 





2. Attributed to Sir John Templeton. See, for example, Chancellor (1999). 
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United States and substantial balance-of-payments 
surpluses in Asia. 


At present, there are two major, 
related macro imbalances: a large 
current account deficit in the United 
States and substantial balance-of- 
payments surpluses in Asia. 


The U.S. current account deficit 


The U.S. current account deficit is without precedent. 
At 5.5 per cent of GDP, it is larger than that of any 
major industrial country since the break-up of the 
Bretton Woods system in 1971. Its scale is magnified 
when one considers that the United States is a rela- 
tively closed economy. For instance, the U.S. deficit 
represents more than 20 per cent of the U.S. traded- 
goods sector, which is roughly equivalent to the pre- 
crisis ratios in Mexico and Argentina. 


The U.S. current account deficit is likely to continue to 
rise over the next several years, for three reasons. 


Uncomfortable arithmetic 


First, the underlying arithmetic is particularly chal- 
lenging. U.S. imports are presently about 50 per cent 
larger than U.S. exports. Asa result, even if imports 
and exports grow at their historic norms (about 6 per 
cent) and the economy grows at its potential (about 
3.5 per cent), today’s deficit will top 6 per cent within 
three years. 


However, exports are unlikely to track imports, as the 
U.S. propensity to import is at least 50 per cent greater 
than its propensity to export.* That is, if you assume 
that the U.S. and the rest of the world’s (ROW) gross 
domestic product (GDP) each rise at an equivalent 
rate, U.S. imports will increase at a rate about 50 per 
cent faster than U.S. exports. Applying this relation- 
ship (which is not fully understood by economists but 
has held for more than 30 years) to the simple example 





3. The equivalent ratios for Mexico in 1994 and Argentina in 1998 were 
12 per cent and 25 per cent, respectively. 


4. This is a conservative assumption. Hooper, Johnson, and Marquez (2000) 
estimate a U.S. propensity to import of 1.8 per cent and to export of 0.8 per cent 
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above implies a U.S. deficit of 7.5 per cent of GDP 
within three years.° 


Unbalanced global growth 


The second reason why the U.S. current account defi- 
cit is likely to deteriorate is that changes in relative 
global growth are unlikely to come to the rescue. Sim- 
ply put, the ROW is unlikely to grow at a rate faster 
than the United States. In recent years, the U.S. economy 
has accounted for about one-third of global growth 
and, amongst the major economies, only the United 
States, Canada, China, India, and Russia have contrib- 
uted more than their weight of global GDP to global 
growth. 


In part, this performance reflects potential growth 
rates that differ dramatically across major economic 
regions. For example, blessed with more favourable 
demographics, more flexible labour markets, and 
(partially as a consequence) stronger structural pro- 
ductivity growth, the American and Canadian econo- 
mies have potential growth rates that are more than 50 
per cent greater than those of our other G-7 partners. 


As a result, absent other adjustments, U.S. imports 
will likely continue to be pulled in by domestic 
demand growth at a rate that exceeds the impact of 
foreign economic growth on U.S. exports. 


Savings-investment gap 

One potential adjustment would be an increase in U.S. 
relative savings. The current account deficit is equiva- 
lent to the savings-investment gap of an economy, so 
by definition, narrowing the difference between sav- 
ings and investment will reduce the current account 
gap. 

In recent years, the opposite has happened as declines 
in U.S. national savings have outweighed reductions 
in investment. The U.S. national savings rate has 
fallen over the past five years to its lowest level in his- 
tory. At less than 1.5 per cent of GDP, the U.S. national 
savings rate is about half its level of ten years ago. 
The post-bubble increase in corporate savings (as bal- 
ance-sheet repair was undertaken) has been swamped 
by a further decline in household savings and the 
sharp swing into government deficit financing. 


Over the same period, investment growth rates have 
fallen, and investment spending has remained princi- 
pally domestically focused. The combination of a low 





5. Projections of Roubini and Setser (2004) and Mann (2004) yield similar 
results. 


interest rate environment and heavy foreign competition 
has encouraged investment in the residential housing, 
commercial real estate, and retail sectors (what econo- 
mists call the non-tradable sector of the economy). In 
other words, foreign savings are financing sectors of 

the economy which will not ultimately help generate 

exports and therefore narrow the current account deficit. 


For most economies, this situation would probably 
already have spelled trouble as similar dynamics did 
in Mexico and Thailand in the 1990s. However, even 
if it has a net foreign liabilities /exports ratio of 280 per 
cent, comparable to that of single-B-rated Brazil, the 
United States substantially mitigates its repayment 
burden by borrowing overwhelmingly in its own cur- 
rency (Roubini and Setser 2004). Unlike most econo- 
mies, a U.S. depreciation unambiguously improves its 
debt-servicing ability.° 

To summarize, the U.S. current account deficit is 
unprecedented; it will deteriorate even with balanced 
global growth, which itself is unlikely to be forthcom- 
ing absent substantial adjustments. 


The U.S. current account deficit is 
unprecedented; it will deteriorate 
even with balanced global growth. 


How then is the deficit being financed? And how long 
can the process continue? This brings us to the second 
major global imbalance: the large current account and 
balance-of-payments surpluses in Asia. 


Asian balance-of-payments surpluses 


These are the complements of the U.S. current account 
deficit. China is perhaps the best and certainly the 
most relevant example, and I will rely on it heavily to 
illustrate broader regional dynamics. The International 
Monetary Fund (IMF) projects that China’s current 
account surplus this year will be 2.5 per cent of GDP.” 
While it is often remarked that Chinese imports are 





6. Assuming of course that debt is of sufficient duration and that increases in 
future borrowing costs are not too severe. Both assumptions seem plausible 
at present. For example, in 2003, the U.S. net liability position increased by 
only 2 per cent, despite running a 5 per cent current account deficit. 


7. Article IV, November 2004, pp. 31-32. 


also growing rapidly, they are only keeping pace with- 
exports in value terms.® Part of the story is the rapid 
development of a pan-Asian supply chain, centred on 
China, which exports most notably to the United States. 


China’s structural current account surplus is arguably 
even higher than current levels. The 2.5 per cent surplus 
exists despite an economy growing above its potential 
rate and a deterioration in its terms of trade owing to 
rapidly rising commodity prices. An emerging mar- 
ket with a bright future would normally be expected 
to run a current account deficit as it imports capital 
goods, principally financed from abroad, to speed its 
development. Our own experience at the turn of the 
last century is typical: from 1900 to 1913, Canada’s 
current account deficit averaged 9 per cent as our 
major export industries were built.’ 


Instead, China is running both capital and current 
account surpluses, leading to a rapid accumulation of 
foreign exchange reserves. Chinese reserves have 
grown at 28 per cent compound annual growth rates 
(CAGRs) in the past five years, to a projected $562 bil- 
lion at year-end. Asa whole, Asian central banks hold 
about $2 trillion, or two-thirds of the world’s official 
foreign exchange reserves. 


By virtually every measure, these increases have been 
disproportionate. The growth in Asian reserves has 
easily outpaced the growth in the region’s share of 
global GDP and global trade. More importantly, 
reserves in non-Japan Asia (NJA) are now well above 
prudential levels. For example, Chinese reserves 
cover 8.5 months of imports, compared with the pru- 
dential norm of three months.!° Even given the dol- 
lar’s acknowledged role as the reserve currency, Asian 
reserves are overweight the greenback. At year-end 
2003, Bank for International Settlements (BIS) data 
revealed that dollar-denominated assets made up 
about 70 per cent of Asian reserves, or more than two 
times America’s 30 per cent share of the world economy. 


While there are some data discrepancies, it seems clear 
that Asian central bank intervention is financing a 
large portion of the U.S. current account deficit. For 
example, last year, official flows to the United States 





8. Ibid. 


9. Urquhart (1986). Part of the explanation is low consumption in China. 
Chinese consumption currently represents only about 40 per cent of GDP, 
compared to two-thirds in Canada today. 


10. They also represent six times short-term external debt. All figures are 
from IMF Article IV, November 2004. 
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represented over $400 billion, equivalent to roughly 
three-quarters of the U.S. current account deficit.!! 


How these developments are interpreted is crucial to 
the outlook for the international monetary system. 


Why the Situation Might Work 


There are two competing explanations for the emer- 
gence of large global imbalances and sizable shifts in 
global capital flows. That they are probably best cate- 
gorized as increased flexibility and calculated inflexi- 
bility suggests that they cannot both be right. 


Increased flexibility 


Some commentators, most notably, Alan Greenspan, 
Chairman of the U.S. Federal Reserve, have suggested 
that the current situation arises from the combination 
of rational portfolio decisions and increased global 
flexibility. 

From this perspective, a good starting point is to rec- 
ognize that the U.S. current account deficit represents 
around 10 ee cent of total ROW savings (of around 
$6 trillion).'* Naturally, not all of these savings are 
invested domestically. Net capital flows to the United 
States depend on the relative attractiveness of 
American assets and the willingness of investors to 
diversify internationally. Advocates of increased 
flexibility assert that both current levels and future 
trends support continued financing of prospective 
U.S. current account deficits.!% 


There is clearly some support for the relative attrac- 
tiveness of U.S. real and financial assets. On a macro 
level, the U.S. potential growth rate is the highest 
within the G-7. Chairman Greenspan notes that, “The 
pickup in U.S. productivity growth in the mid-1990s 
[was] the likely proximate cause of foreigners’ per- 
ception of increased rates of return on capital in the 
United States.” ‘+ Of course, higher productivity and 
potential growth rates do not necessarily translate into 
higher relative future returns if market participants 
such as yourselves have already discounted this pro- 





11. Higgins and Klitgaard (2004) argue that the BIS data provide a better 
measure of central bank financing of the U.S. current account deficit than the 
U.S. balance-of-payments data, since they capture central bank funds inter- 
mediated through private foreign intermediaries. 


12. Cooper (2004). As opposed to the two-thirds of net foreign savings | 
quoted earlier. 


13. Note that, to pull this off, you need net flows with the United States that 
are more attractive on a volume basis to Chinese than China is to U.S. inves- 
tors. 


14. Greenspan (2003, 2). 
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spective out-performance. Moreover, as all returns 
should be risk adjusted, there remains the question of 
whether the denominator in the “Sharpe ratio” for 
U.S. assets will rise. 


That said, even lower risk-adjusted returns would not 
necessarily slow the growth of capital inflows to the 
United States. Portfolio diversification alone argues 
for increased flows to the world’s largest and deepest 
capital market, especially considering the prospects 
for capital account liberalization in China. It is logical 
that, as capital controls are liberalized, a larger pro- 
portion of Chinese private savings will be invested in 
the U.S. economy, which still represents one-quarter 
of global GDP and almost half of its marketable finan- 
cial assets. This intuition is supported by research 
by my former colleague at the Bank of Canada, 
John Helliwell. John’s work suggests that home bias in 
developed economies has declined markedly over the 
course of the last decade.!° The explosion in capital 
markets volume—of which the tenfold increase in 
daily Canadian-dollar foreign exchange volume over 
the past twenty years is but one measure—also sug- 
gests a more flexible financing environment.!° 


There are two consequences if the global economy 
maintains this momentum towards increased flexibil- 
ity of goods and capital. First, we can expect greater 
dispersion of current account balances. In this regard, 
it is not necessarily surprising that the disparity 
between the world’s current account deficits (mainly 
in the United States) and surpluses (mainly in Asia) 
has never been greater. |” Second, a more flexible 
environment should help to ensure a smoother adjust- 
ment to global imbalances through appropriate moves 
in product and equity prices, interest rates, and 
exchange rates. 


Importantly, increased flexibility requires market 
players to predominate in order for it to be effective. 
At present, large official purchases of U.S. government 





15. Helliwell (2004) updates the Feldstein-Horoika calculations that demon- 
strated tight correlations of domestic savings and investment rates across 
countries belonging to the Organisation for Economic Co-operation and 
Development (OECD) by decomposing these correlations into 5-year intervals 
to find a decline in the correlation in the last years of the 1990s. He does note, 
however, that “it is quite possible that the greater variance of current account 
balances reflects the coming and going of these crises more than the operation 
of more globally fluid investment markets” ( pp. 4-5). 


16. See the Bank of Canada’s Survey of Foreign Exchange and Derivatives Market 
Activity in Canada (28 September 2004). 


17. By IMF estimates, that spread is currently the equivalent of 2.3 per cent of 
world GDP—double the gap of 10 years ago (Roach 2004). 


18. Greenspan (2003, 6). 


securities may be muting market signals and dulling 
the flexible system’s adjustment mechanisms. !” 


Calculated Inflexibility: The New 
Bretton Woods System 


This brings me to the second possible reason for sys- 
temic stability, which I shall term calculated inflexibility. 
The most celebrated proponents of this approach are 
Mike Dooley, David Folkerts-Landau, and Peter 
Garber (DFG) of Deutsche Bank who, in effect, argue 
that a new international monetary order has emerged. 
According to DFG, the new Bretton Woods system is 
self-reinforcing, mutually beneficial to Asia and the 
United States, and stable enough to endure for 
decades.”” 


While I do not have time to fully articulate the subtle- 
ties and would encourage you to read their work, I 
think I can fairly summarize their argument as follows: 


e There now exists a new de facto Bretton 
Woods agreement (referred to as BW2) with 
an Asian-dollar block. 


e These Asian economies seek to minimize 
exchange rate appreciation and volatility in 
an effort to promote trade and invest- 
ment.7! 


¢ DFG employ strong political economy argu- 
ments to assert that the system is self-rein- 
forcing. Again, Chinese dynamics are 
central. According to DFG, the most seri- 
ous threat to social stability in China is its 
economy’s ability to absorb the sizable pool 
of surplus labour. The authors argue that 
China’s export-fuelled growth helps to 
absorb the 15-20 million workers who 
enter the industrial labour market each 
year.** Assuming that there are 200-300 
million surplus workers in China, the 
lifespan of BW2 is measured in decades. 





19. Although it is often claimed that these purchases are concentrated in U.S. 
Treasuries, it is not clear that they take place at the long end of the yield curve. 


20. They are by no means alone (see, for example, McKinnon 2003). 


21. Crucial to their motivation is the core lesson that they learned from the 
Asian crisis: namely, that the pre-1998 growth model based on investment 
financed by external capital had become increasingly hostage to sudden stops 
and reversals in capital flows. Immediately following the Asian crisis, current 
account surpluses were run in order to rebuild reserves. Once prudential lev- 
els were reached, reserve accumulation has continued as Asian countries 
intervened heavily to prevent export-retarding exchange rate appreciation. 


22. It is never fully explained why export-oriented industries are superior 
creators of jobs to non-tradable sectors. 


e¢ American interests are also served. The 
recycling of dollars back into U.S. treasur- 
ies keeps yields down. In turn, low interest 
rates support valuations of U.S. assets that 
consumers lever in order to fund further 
consumption (much of which is of cheap 
Asian goods). 


e Larry Summers has termed this arrange- 
ment the balance of financial terror: the end 
of Asian-dollar purchases would sharply 
constrain U.S. investment and growth 
(through higher interest rates) while the 
ensuing appreciation would undermine the 
Asian export sectors. According to DFG, in 
this standoff nobody blinks for the next 
twenty years. 


¢ U.S. corporations are offered the opportu- 
nity to invest in the Asian miracle, which 
buys their (and ultimately the U.S. govern- 
men’s) support for the system. In one 
aggrandizement of the thesis, it is argued 
that this dynamic in effect creates a total 
return swap collateralized on Chinese- 
owned U.S. Treasuries (which would be 
defaulted upon if China expropriates 
American investments in China). 


¢ Eventually (at the end of the decade), the 
U.S. dollar depreciates against its Asian 
crosses, thus ensuring a sustainable U.S. net 
liability position. Asian countries take the 
eventual capital loss, a cost which is greatly 
outweighed by the benefits of current 
export-led growth. 


¢ The ROW, including Canada, Europe, and 
Latin American emerging markets, repre- 
sent a periphery of floaters. We are inter- 
ested bystanders outside of the virtuous 
circle said to exist between America and 
Asia. 


The Periphery Doesn’t Hold: Why 
BW2 Won’t Work 


The DFG thesis of a bold new international monetary 
order is a seductive approach that makes for provocative 
academic discussions but poor policy choices. Asian 
reserve accumulation, initially motivated by pruden- 
tial considerations, then propelled by the policy iner- 
tia that inevitably seems to afflict those who choose 
fixed exchange rate regimes, is now fanned by the 
quasi-intellectual justification of new-paradigmers 
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who have proclaimed the birth of the new Bretton 
Woods system. 


Yet there are at least five reasons why the BW2 system 
seems destined to fail. 


First, even new paradigms cannot suspend basic eco- 
nomic relationships. Although countries can fix their 
nominal exchange rates, even with partially liberal- 
ized capital flows, they cannot fix their real exchange 
rates. Asa result, relative price adjustments (rather 
than exchange rate moves) will eventually drive the 
required real appreciation. Quite simply, Asian infla- 
tion will be higher than American. There is already 
evidence of mounting consumer price inflation in 
China, which has moved from 1 per cent deflation two 
years ago to 4 per cent+ inflation this year” 


Second, foreign exchange intervention requires sterili- 
zation in order to control domestic money supply. 
This is very costly. For China, the immaturity of the 
financial system reduces the costs (i.e., financial 
repression), but this advantage will lessen as China 
modernizes. In addition to these flows costs, large 
capital losses (potentially on the order of 3 per cent of 
GDP) are likely on foreign exchange reserves (Higgins 
and Klitgaard 2004). 


Third, even in my limited experience in government 
and international relations, I have reason to be skepti- 
cal of claims of complex yet seamless simultaneous 
coordination across borders, between governments, 
and among public and private actors. For example, in 
the United States, the interests and influence of U.S. 
firms who invest in Asia trump those of the domestic 
manufacturing sector and their employees. How 
likely is that? And why would that also be the case in 
Europe and Canada, which currently bear a dispro- 
portionate burden of any dollar depreciation? Is it not 
possible that the balance of winners and losers could 
increase the likelihood of protectionism? 


Fourth, coordination among Asian governments is 
assumed. However, BW2 has neither the credible 
commitment to exchange rate stability nor the adjust- 
ment mechanism that characterized the old BW system. 
An emerging pan-Asian supply chain is not equiva- 
lent to the development of an institutionally anchored 
currency block. For example, Asia has as many 
managed floats as formally pegged exchange rates.7+ 
Moreover, it is not clear that all countries in the region 





23. The impact on social stability of high inflation should not be discounted, 
as it can have considerable redistributive consequences. 


have the same adjustment time frame. The weight of 
surplus labour in the rest of NJA is generally smaller, 
and the level of domestic financial sophistication is 
generally much greater than in China. This means that 
inflation pressures and negative carrying costs of ster- 
ilization will likely rise faster outside than inside China. 


As in any coordinated game without institutional bar- 
riers, defection incentives are high. Given that one of 
the acknowledged elements of the end-game is a large 
capital loss on reserve holdings, a question must be, 
why wouldn’t Korea or Taiwan want to minimize 
their loss by getting out first? As Barry Eichengreen 
has pointed out, even with the institutional strictures 
of the first BW system, France, Germany, and the 
United Kingdom did just that by selling their gold to 
the United States in 1970 (Eichengreen 2004). Defection 
incentives are further fed by other differences between 
the original Bretton Woods system and the current sit- 
uation, including the greater heterogeneity of Asia, 
the existence of a more appealing alternative to the 
dollar in the euro, and the relative absence of capital 
controls (Eichengreen 2004). 


Finally, the development process works directly at 
odds with the maintenance of a long-term peg. In 
order for the Chinese economy to continue to progress, 
its domestic financial system must develop. However, 
it cannot fully do so without interest and exchange 
rate flexibility.” Even before these prices are liberal- 
ized, as the financial sector develops, capital controls 
will become more difficult to enforce and sterilization 
more expensive. Crucially, this dynamic will be sped 
by the rapid increase in global cross-border capital 
flows discussed above. 


In sum, the fact that there is more than a little truth in 
the increased-flexibility argument means that the cal- 
culated inflexibility behind the new Bretton Woods 
system will likely be short-lived. 


Our Policy Framework in These 
Circumstances 
I will end as I started: with a bait and switch. Belying 


the title of my address, I have just argued that there is 
not a new international monetary order, but rather 





24. International monetary history has consistently shown that the halfway 
house between fixed and floating exchange rates is a very dangerous place to 
be. 


25. In this regard, the recent move to a more flexible interest rate is more 
important than the increase in the official rate. 
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that there currently exists an ad hoc arrangement of 
two co-existing systems: one floating, the other fixed. 


This is not sustainable for major currencies. 


Other currencies can fix, but only if they subjugate 
their monetary policy to the centre. Absent steriliza- 
tion, countries which fix their currencies will effec- 
tively operate a pure gold standard or currency-board 
arrangement. This will ensure that they quickly bear 
their share of global adjustment via changes in their 
inflation rate. If they try to thwart this adjustment 
through sterilized intervention, countries avoid their 
responsibilities in exchange for merely postponing the 
inevitable. In the long run, real exchange rates will 
adjust, even in China. 


However, the time path of adjustment matters, even if 
the end result is not in doubt. With the sixth largest 
economy in the world and a 6 per cent share of global 
trade, China has a major currency. Its economic impact 
is magnified by the supply-chain incentives for other 
Asian currencies to track the renminbi. This scale 
means that the potential costs to the global economy 
of delaying adjustment could be high. There is likely 
overinvestment in export industries in Asia and under- 
investment in export industries in the United States. 
In addition, the risks and costs of increased protection- 
ism should not be trivialized. 


In a world of free capital movements, 
the only valid adjustment mechanism 
is enlightened self-interest. 


And to what end are these risks being run? Absent a 
dramatic retrenchment in global capital mobility, it 
appears inevitable that the floating system will reas- 
sert its primacy. The weight of global capital flows 
and the benefits of flexibility are simply too great to be 
ignored. The challenge is thus to smooth the exit path 
for the fixed block. The sooner this happens, the bet- 
ter market signals will work, and the smoother the 
adjustment of global imbalances will be. 


In a world of free capital movements, the only valid 
adjustment mechanism is enlightened self-interest. 
International monetary history suggests that countries 
usually fail to take systemic concerns into account 


when making short-term policy decisions, so an appeal 
to the greater good seems unlikely to work. Interna- 
tional policy coordination can play a role but only 
when it is in the interests of all countries to coordinate 
policies.”° That’s why the Plaza Accord worked, but 
the Louvre Accord did not. 


One of the principal advantages of the G-7 and G-20 is 
their ability to promote mutual understanding and to 
encourage individual members to take steps which 
are in their interests. By helping to coordinate indi- 
vidually rational policies, the G-7 and G-20 can maxi- 
mize their collective impact. 


Such a situation exists today. It is in China’s interest 
gradually to liberalize interest rates, capital controls, 
and its exchange rate regime. China simply cannot 
reach its full potential if it does not, and it risks much 
more if it delays. The costs of the current policies are 
multiple: China wastes massive resources; it has an 
inefficient financial sector prone to connected and 
speculative lending; its loose monetary policy is feeding 
inflation and, potentially, asset bubbles; and its under- 
valued terms of trade are depriving Chinese consum- 
ers and further distorting investment decisions. 


Similarly, individual country incentives within the 
G-7 are aligned to reduce global imbalances. Specifi- 
cally, it is in American interests to reduce their budget 
deficit and encourage private savings. As Europe and 
Japan have recognized, it is in their interests to aggres- 
sively pursue structural reforms. Finally, it is in 
Canada’s and Britain’s interest to maintain our sound 
macroeconomic policy records while redoubling 
efforts to maximize the flexibility of our economies, 
increase the efficiency of our financial systems, and 
ultimately raise our overall levels of productivity. 


All major nations have a common 
incentive to increase flexibility in the 
cross-border movement of goods, 
services, capital, and labour. 


All major nations have a common incentive to increase 
flexibility in the cross-border movement of goods, 
services, capital, and labour. The new international 





26. That is, the doctrines of Adam Smith are as valid at the international level 
as at the firm level. 
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monetary order will likely be one in which G-4 curren- 
cies—the U.S. dollar, the yen, the euro, and the ren- 
minbi—all float against each other, and in which other 
currencies, including the Canadian dollar, will have a 
choice: to float on their own or to fix to a block which 
itself floats. 

In this international monetary order, Canada’s choice 
remains clear. A floating Canadian dollar gives us 
monetary policy independence and an automatic 
buffer against economic shocks. My former employer, 
the Bank of Canada, has used this independence to 
achieve an inflation rate that is low, stable, and pre- 
dictable, thereby ensuring that Canadians can consume, 
invest, and save with a high degree of confidence. At 
the same time, the exchange rate has responded to 
global shocks, including the Asian crisis in the late 
1990s, and to the current robust global growth in a 
manner that has helped and will help to ensure that 
our economy undertakes the necessary adjustments to 
global change. Canada understands the international 


References 


Bank of Canada. 2004. Survey of Foreign Exchange and 
Derivatives Market Activity in Canada, 
28 September. 


Bank for International Settlements (BIS). 2004. 
Chapter 5, “Foreign Exchange Markets.” us 
Annual Report (28 June). Available on the Web at 
<http://www.bis.org /publ/ar2004e.htm>. 


Chancellor, E. 1999. The Devil Take the Hindmost. 
New York: Penguin Books. 


Cooper, R. 2004. “America's Current Account Deficit 
Is Not Only Sustainable, It Is Perfectly Logical 
Given the World's Hunger for Investment Returns 
and Dollar Reserves.” Financial Times, 

1 November. 


Dooley, M., D. Folkerts-Landau and P. Garber. 2003. 
“An Essay on the Revived Bretton Woods 
System.” NBER Working Paper No. 9971. 


. 2004a. “The Revived Bretton Woods System: 
The Effects of Periphery Intervention and Reserve 
Management on Interest Rates and Exchange 
Rates in Center Countries.” NBER Working Paper 
No. 10332. 





56 BANK OF CANADA REVIEW @® WINTER 2004-2005 


monetary order, and we will work with our partners 
to ensure that we can all realize the full potential of a 
flexible, dynamic global economy.?” 


A floating Canadian dollar gives us 
monetary policy independence and an 
automatic buffer against economic 
shocks. 


Thank you for your attention. I would be happy to 
take any questions. 
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Bank of Canada 


Board of Directors 


Senior Management 





Governor 


David A. Dodge* 

Senior Deputy Governor 

Paul Jenkins* 

Kit Chan, Calgary, Alberta 

Jean-Guy Desjardins, CFA, MBA, Montréal, Quebec 


Paul D. Dicks, QC, St. John’s, Newfoundland and 
Labrador 


Daniel F. Gallivan,* OC, Halifax, Nova Scotia 
James S. Hinds, QC, Sudbury, Ontario 
Barbara R. Hislop,* Vancouver, British Columbia 


Ronald J. Keefe, Charlottetown, 
Prince Edward Island 


Aldéa Landry,* QC, Moncton, New Brunswick 
J. Spencer Lanthier,* FCA, Toronto, Ontario 


Armin Martens, P.Eng., MBA, East St. Paul, Manitoba 


Member Ex Officio: 
Deputy Minister of Finance 
Ian E. Bennett* 





*Member of the Executive Committee 


Governor 
David A. Dodge 


Senior Deputy Governor 
Paul Jenkins 


Deputy Governors 
Pierre Duguay 
Sheryl Kennedy 
David Longworth 
Tiff Macklem 


General Counsel and Corporate Secretary 
Marcus L. Jewett, OC 


Advisers 
Janet Cosier! 
Pierre Godin? 
Clyde Goodlet 
John Murray 
Ronald M. Parker? 
Bonnie J. Schwab 


Jack Selody 


Special Adviser4 
Christopher Ragan 


Internal Auditor 
David Sullivan 


Chief Accountant 
Sheila Vokey 


1. Also Chair of the Board of Directors of the Canadian Payments 
Association 

2. Temporary position 

3. On Executive Interchange to the Government of Canada 
4. Visiting Economist 
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Officers 





Financial Markets 


Chief: 
G.W.K. Pickering 
Deputy Chief: 
D.L. Howard 
Director: 
R.W. Morrow 
Director—Research 
S. Hendry 
Assistant Directors: 
R. Allenby; P.Y.D. Farahmand; M.P. Johnson; M. King; 
G.C. Nowlan; D. Senger; W. Speckert 
Research Adviser: 
G. Bauer 
Principals: 
W.A. Barker; J. De Leon; R.R. Hannah; D.G. Johnson; 
M.D. Larson; M. Pellerin; M.G. Whittingham 
Senior Analysts: 
Z. Antia; FE. Chabi-Yo; A. Chan; J. Cheah; E. Chouinard; 
T.S. Durr; EM. Furlan; P. Hann; J.W. Hately; M. Illing; 
S. Kinnear; S. Lavoie; S. Legros; I. Lo; M. Misina; 
D.L. Merrett; J. Ong; C. Reid; I. Semerdyjiev; 
E.I. Woodman, J. Yang 
Bo.DsP: Project Leader: 
G. Haymes 
Program Management Officer: 
J. MacKinnon 
Systems and Data Principal: 
J. Vaillancourt 


TORONTO DIVISION 
Director: 
H.R. MacKinnon 
Senior Representative: 
E. Tuer 
Senior Analyst: 
R.A. Ogrodnick 


MONTREAL DIVISION 
Director: 

M. Tremblay 
Senior Analyst: 

Vacant 


NEW YORK 
Senior Representative: 
Z.A. Lalani 
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Financial Risk Office 


Adviser, Strategic Planning and Risk Management: 
Janet Cosier* 

Director: 
D.M. Zelmer 

Principals: 
T.A. Hossfeld; J.W. Kiff 


Research 


Chief: 
M.L.A. Coté 
Deputy Chief: 
P. Fenton 
Research Directors: 
R. Amano; D. Coletti 
Research Adviser—Current Analysis: 
G.J. Stuber 
Assistant Chiefs: 
E.M.B. Brady; R. Dion; R. Fay; C. Lavoie; E. Ortega 
Senior Representatives (Economics)— 
Atlantic Provinces: 
D. Amirault 
Calgary: 
J. Mair 
Montréal: 
T. Lafléche 
Toronto: 
H.-H. Lau 
Vancouver: 
F. Novin 
Project Leader: 
G. Ritchie 
Principal Researchers: 
M. Laurence; S. Murchison; P. Perrier; N. Rebei; 
W.A. Rennison 
Senior Analysts: 
E.J. Armour; J.G.G.A. Binette; G. Cateau; D. Dupuis; 
M. Kichian; O. Kryvtsov; D. Leung; J.R.S. Martel; 
M. Martin; D.V. Muir; L. Pichette; P. Sabourin; 
O. Secrieru; G.L. Wilkinson; T.K.H. Yuen 


* Also Chair of the Board of Directors of the Canadian Payments 


Association 





Officers 





Monetary and Financial Analysis 


Chief: 
A.C. Crawford 
Research Directors: 
W.N. Engert; B.P.J. O'Reilly; J.M.P. St-Amant 
Research Adviser: 
S. O’Connor 
Assistant Chiefs: 
S.C. Fung; C. Gauthier; D. Maclean; G. Tkacz; 
M.M. Tootle; C. Wilkins 
Principal Researchers: 
R. Djoudad; C. Meh; P. Muller; F. Pelgrin 
Senior Analysts: 
M. Aaron; J.W. Armstrong; G. Caldwell; 
I. Christensen; F. Covas; A. Daniel; S. Dey; 
P.D. Gilbert; A.S.L.X. Lai; E Li; C.A. Northcott; 
R. Solomon; Y. Terajima; D. Tessier; V. Traclet 


International 


Chief: 
J.E. Powell 
Deputy Chief: 
G. Paulin 
Research Directors: 
L. Schembri; R.J.G.R. Lafrance 
Director—Research, Emerging Markets and 
International Policy Advice: 
J.A. Haley* 
Research Adviser: 
M.C.D. Lecavalier 
Assistant Chiefs: 
J.N. Bailliu; J.L.J. Jacob; J.E. Perrault 
Principal Researchers: 
D.N. Coté; A. Dib; R.C. Lalonde; E. Santor 
Senior Analysts: 
M.A. Arena; R.M. Cunningham; M.P. Francis; 
M.A. Gosselin; T. Kano; R. Lavigne; M.D.S. Morin; 
F. Painchaud; N. Parent 


* On Executive Interchange from the Government of 
Canada 


Banking Operations 

Strategic Leadership Team 

Chief: 
G.T. Gaetz 

Directors: 
M.J.L. Hyland; G.A.R. King; C.R.C. Spencer; 
R.L Wall 


Assistant Directors: 
S.A. Betts; L.H. Charbonneau; M.C.N. Gélinas; 
S.L. Hill; J.J.G. Marois; R.E. Ridley 
Project Director: 
L. Laviolette 
Scientific Advisers: 
S.E. Church; T. Garanzotis 
Project Manager: 
PCR Smith 
Senior Consultant: 
R. Dzidek 
Principal Analysts: 
S.W. Chibuk; R. Dolomont; H. Hooper; C.S. Kurs; 
J.D. Lanthier; J.D. Robinson; C.J. Samuel 
Principal Researcher: 
C.B. D’Souza 
Senior Analysts: 
J. Basile; P. Cloutier; C.A. Coghlan; M.E.L. Crosmaz; 
S. De Lucia; M.C.M. Lefebvre-Manthorp; M.N.L. Wright 
Research Adviser: 
K.T. McPhail 
Assistant Director/Agent (Ottawa): 
R.P. Miller 
Systems Support Manager: 
S. Seillier 
Regional Directors: 
PR. de Swart (Toronto) 
L.A. Elliott (Vancouver) 
J.G.P. Laprise (Montréal) 
T. Mieszkalski (Calgary) 
J. Nadeau (Halifax) 
Assistant Directors—Operations: 
D.A. Ashwood (Toronto) 
H. Melcone (Montréal) 
J.A.R. Tremblay (Montréal) 
Operations Managers: 
H.A. Ivey; T.L. Peppard 
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Banking Operations (cont’d) 


Currency Museum 
Chief Curator: 
PSs Berry: 
Director, Visitor Services: 
H.A. Riegel 


Executive and Legal Services 


General Counsel and Corporate Secretary: 
M.L. Jewett 
Director, Executive Services: 
C.G. Leighton 
Legal Services 
Assistant General Counsel: 
R.G. Turnbull 
Senior Legal Counsels: 
M. Bordeleau; K.A. Davison 
Legal Counsels: 
M.N.M. Ménard; D.A. Richard 
Executive Secretariat 
Assistant Secretaries: 
M.C.D. Caron; J.C. MacDonald; M.P. Robert-Bradley 
Senior ATIP Anlayst: 
M. Eades 
Special Assistant: 
L.M. Thomas 


Pension Plan Review 


Director: 
T. Cugno 
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Communications Department 


Chief: 
D.W. Schuthe 
Deputy Chief and Director, Operations: 
J.-M. J.Y. Catta 
Adviser, Policy and Research: 
LE. Vayid 
Director, Planning and Public Affairs: 
N. Poirier 
Assistant Directors: 
M.J.A. Bourque—Internal Communications 
M.L.Y. Brousseau—TIranslation 
D.H.M. Hammond—Conferences and Executive 
Services 
Senior Consultants: 
P.W. Badertscher; E.J. Vardy 
Communications Consultants: 
J.D.L. Cardella; B.M. Eades; S.W. Hall; 
J.E. Moxley/L.-A.C. Solomonian; K.A. Ross 
Translator-Expert: 
M.M.M. Renaud 
Translator—Revisers: 
C. Filion; P.L. Gauvin; M.L.D. Simard-Ebert; 
F.M.-R. Viau 
Terminologist—Reviser: 
La Paradis 


Officers 





Corporate Services 


Chief: 
S.V. Niven 
Deputy Chief: 
J.M. Gabie 
Relationship Management 
Business Development Manager/Strategic Partner: 
J.-R. Bonin 
Planning, Communication and Support 
Service Leader: 
K.L. Donohue 
Communications 
Team Leader: 
S.V. Sondagar 
Information Technology 
Director: 
J.J. Otterspoor 
Relationship Management 
Businesss Development Managers: 
L.R. McEwen; L. S. Young 
IT Strategic Planning 
Assistant Director: 
S.R. Tennenhouse 
Senior Project Leaders: 
M.M.M. Dagenais; M.J. Kameka; W.J. Skof 
Senior Technology Architect: 
M.C.A. Tong 
Business Applications and Solutions 
Assistant Directors: 
M.L. Fleming; M.-C.M. Lam 
Program Managers: 
V. Clermont; E.P. Tompkins; S.M. Webber 
Senior Developers: 
L.D. Armstrong; M.V. Dern; J.A.A. Gilbert; 
J.H. Glavine; R.J. Hague; Q.L. Le-Nguyen; 
M.M.N.M. Letellier; S.D. McIntosh; A. Melesse; 
S.J. Morrissey; M.P.J. St. Pierre; D.E. Quinn; 
S.I. Sanderson; A.K.L. Santry; D.W. Trevorrow; 
S.M. Wong 
Data Management Services 
Assistant Director: 
L.M. Saunders 
Senior Developers: 
J.E.M. Cléroux; M.A. Donahue; T.K. Harvey; 
J.R. Hickey; L.R. Hickey; B.A. Kingsley; 
D.L. Loomis-Bennett 


IT Infrastructure Services 
Assistant Director: 
A.G.J. Mageau 
Managers: 
M. Bélanger; F. Boucher; J.M.F.A. Lemieux; 
DJ. Schaffler ; N.L. Swift 
Senior Technical Analysts: 
J.H.C. Boutin; R.D. Bradbury; D.R. Chandonnet; 
L.F. Coburn; G.N. Davis; B.J. Drummond; PJ. Hotte; 
A.P. Julien; H.A. Klee; C.D. Lalonde; D.M. MacCara; 
J.W.P. Mallette; B. Maltais; G. Morin; J.L. Muirhead; 
N. Rahemtulla; J.R. Rowe; K.L. Woodcock 
IT Business Project Office 
Assistant Director: 
C.B. Smith-Belisle 
Senior Developers: 
H.M. Balon; E.L. Newcombe 
Manager, Planning and Measurement: 
S.F. White 
Manager, Business Support: 
L.M.E. Morin 
Facilities Services 
Business Line Leader: 
A.A. Audette 
Service Delivery Manager: 
G.J. Camm 
Service Line Leader: 
M.J. Longtin 
Building Manager, Ottawa: 
M. Potvin 
Building Manager, MAOC: 
J.Y.R. Richard 
Building Manager, TAOC: 
C.G. Buckingham 
Protective Services 
Business Line Leader: 
J.M. Reinburg 
Service Managers: 
G.I. Ireland; G.P. Price; C.M. Sullivan 
Senior Technical Analyst: 
E.G.M. Leduc 
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Corporate Services (cont'd) 


Human Resources Services 
Director of Human Resources: 
FE. Boire-Carriere 
Assistant Directors: 
M.N.J. Caron; J. Killeen 
Employee/Management Adviser: 
C.A. Feiner 
HR Partners: 
M.R.S. Mougeot; B. Yee 
Project Manager: 
M.P. McBain 
Service Manager: 
C. Nault 
Senior Consultants: 
A.P. Abels; P.S. Batson; G.K. Bouskill; D. Drouin; 
M.EE. Girard;.M.J.S. Henri; N.J. Mantle; 
J.M. Meredith-Pallascio; C. Soumis 
Team Leaders: 
P. Cote; S. Ewing 
Knowledge and Information Management 
Business Line Leader: 
C.M. Hunt 
Project Managers: 
M.C.D. Dumoulin; C. Gauthier; M.B. Ward 
Service Leaders: 
B.M. Graham; J. McBane; H.B. McMullen; 
M. Simpson 
Manager, Systems/Collection Access: 
M.S.M. Leblanc 
Senior Consultant: 
D.H.J. Arseneault 


4 January 2005 
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Financial Services 


Chief and Chief Accountant: 
S. Vokey 

Assistant Director, Accounting and Internal Control: 
D. Sinclair 

Assistant Director, Contracts Management and 
Procurement : 
D. Anderson 

Assistant Director, Management Reporting: 
A. Guilbault 

Principal Contract Practices Consultant: 
D. Lennox-Duncan 

Senior Consultants: 
R. Adams; C. Casaubon; R. Howland; S. Jarman; 
T. Nguyen; L. Rhéaume; D. Rue 


Debt Administration Office 


Chief: 
D.M. Fleck 
Assistant Directors: 
B.A. Smith; M.L.H. MacLean 
Senior Business Consultants: 
MLK. Carroll; E. Handy; J.P.C. Miner 


Audit 


Chief Internal Auditor: 
D.N. Sullivan 
Director: 
C. Vierula 
Assistant Directors: 
D.S. Boland; V. David; J. Lees; C.S. Reid; A. Sang 
Audit Officer: 
S. Nadon 


Bank of Canada Publications 





For further information, including subscription prices, 
contact Publications Distribution, Communications 
Department, Bank of Canada, Ottawa, K1A 0G9 
(Telephone: 613-782-8248). 


Annual Report (published in March each year)* 


Monetary Policy Report (published semi-annually)* 


Monetary Policy Report Update (published in January 
and July)* 


Financial System Review (published in June and 
December)* 


Bank of Canada Review (published quarterly, see page 2 
for subscription information)* 


Speeches and Statements by the Governor* 


Bank of Canada Banking and Financial Statistics 
(published monthly, see page 2 for subscription 
information) 


Weekly Financial Statistics (published each Friday, 
available by mail through subscription)* 


Renewal of the Inflation-Control Target: Background 
Information* 


The Thiessen Lectures* 


A History of the Canadian Dollar 
James Powell (published October 1999, available at 
Can$4 plus GST and PST, where applicable)* 


The Transmission of Monetary Policy in Canada 
(published in 1996, available at Can$20 plus GST and PST, 
where applicable)* 


Bilingualism at the Bank of Canada (published annually)* 


Bank of Canada Publications Catalogue, 2003* 

A collection of short abstracts of articles and research papers 
published in 2003. Includes a listing of work by Bank 
economists published in outside journals and proceedings. 


Planning an Evolution: The Story of the Canadian 
Payments Association, 1980-2002 
James F. Dingle (published June 2003)* 


About the Bank (published March 2004)* 


* These publications are available on the Bank’s Web site, 
www.bankofcanada.ca 


Conference Proceedings 


Economic Behaviour and Policy Choice under Price 
Stability, October 1993 


Credit, Interest Rate Spreads and the Monetary Policy 
Transmission Mechanism, November 1994 


Money Markets and Central Bank Operations, November 
1995 


Exchange Rates and Monetary Policy, October 1996 


Price Stability, Inflation Targets, and Monetary Policy, 
May 1997* 


Information in Financial Asset Prices, May 1998* 


Money, Monetary Policy, and Transmission Mechanisms, 
November 1999* 


Price Stability and the Long-Run Target for Monetary Policy, 
June 2000* 


Revisiting the Case for Flexible Exchange Rates, November 
2000* 


Financial Market Structure and Dynamics, November 2001* 
Price Adjustment and Monetary Policy, November 2002 


Macroeconomics, Monetary Policy, and Financial Stability 
A Festschrift in Honour of Charles Freedman, June 2003 


The Evoloving Financial System and Public Policy, 
December 2003 


Conference volumes are available at Can$15 plus GST and PST, 
where applicable. 


Technical Reports and Working Papers 


Technical Reports and Working Papers are usually 
published in the original language only, with an abstract 

in both official languages. Single copies may be obtained 
without charge from: Publications Distribution, 
Communications Department, Bank of Canada, Ottawa, 
Ontario, KIA 0G9. 

Technical Reports dating back to 1982 are available on the 
Bank’s Web site, as are Working Papers back to 1994. Consult 
the April 1988 issue of the Bank of Canada Review for a list of 
Technical Reports and Staff Research Studies published 
prior to 1982. 
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Technical Reports* 


2000 
88 International Financial Crises and Flexible Exchange 
Rates: Some Policy Lessons from Canada 
(J. Murray, M. Zelmer, and Z. Antia) 
2001 
89 Core Inflation 
(S. Hogan, M. Johnson, and T. Lafleche) 
2002 
90 Dollarization in Canada: The Buck Stops There 
(J. Murray and J. Powell) 
91 The Financial Services Sector: 
An Update on Recent Developments 
(C. Freedman and C. Goodlet) 
92 The Performance and Robustness of Simple Monetary 
Policy Rules in Models of the Canadian Economy 
(D. Coté, J. Kuszczak, J.-P. Lam, Y. Liu, and P. St-Amant) 
2003 
93 Money in the Bank (of Canada) 
(D. Longworth) 
94 A Comparison of Twelve Macroeconomic Models of the 
Canadian Economy 
(D. Cété, J. Kuszezak, J.-P. Lam, Y. Liu, and P. St-Amant) 
95 Essays on Financial Stability 
(J. Chant, A. Lai, M. Illing, and F. Daniel) 


Working Papers* 


2004 

1 The Effect of Adjustment Costs and Organizational 
Change on Productivity in Canada: Evidence from 
Aggregate Data 
(D. Leung) 

2 Exact Tests of Equal Forecast Accuracy with an 
Application to the Term Structure of Interest Rates 
(R. Luger) 

3. Modélisation « PAC » du secteur extérieur de 
l’économie américaine 
(M.-A. Gosselin and R. Lalonde) 

4 A Structural Small Open-Economy Model for 
Canada 
(S. Murchison, A. Rennison, and Z. Zhu) 

5 Structural Change and Forecasting Long-Run Energy 
Prices 
(J.-T. Bernard, L. Khalaf, and M. Kichian) 

6 Bank Capital, Agency Costs, and Monetary Policy 
(C. Meh and K. Moran) 

7 The Demand for Money in a Stochastic Environment 
(J. Atta-Mensah) 

8 The Economic Theory of Retail Pricing: A Survey 
(O. Secrieru) 

9 Estimating Policy-Neutral Interest Rates for Canada 
Using a Dynamic Stochastic General-Equilibrium 
Framework 
(J.-P. Lam and G.Tkacz) 

10 Public Venture Capital and Entrepreneurship 
(O. Secrieru and M. Vigneault) 


* These publications are available on the Bank’s Web site, 


www.bankofcanada.ca 
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Working Papers (continued) 


11 


12 


13 


14 


15 


16 


AWE 


Estimating New Keynesian Phillips Curves Using Exact 
Methods 

(L. Khalaf and M. Kichian) 

Durées d'utilisation des facteurs et fonction de production : 
une estimation par la méthode des moments généralisés 
en systeme 

(E. Heyer, F. Pelgrin, and A. Sylvain) 

Contraintes de liquidité et capital humain dans une 
petite économie ouverte 

(F. Pelgrin) 

National Saving—Investment Dynamics and International 
Capital Mobility 

(F. Pelgrin and S. Schich) 

The Bank of Canada’s Business Outlook Survey: 

An Assessment 

(M. Martin and C. Papile) 

The Effect of Economic News on Bond Market Liquidity 
(C. D’Souza and C. Gaa) 

International Cross-Listing and the Bonding Hypothesis 
(M.R. King and D. Segal) 


18 When Bad Things Happen to Good Banks: Contagious 


i 


20 


21 


2 


2D 


24 


Ds 


26 


DHE 


28 


29 


30 


Bank Runs and Currency Crises 

(R. H. Solomon) 

Translog ou Cobb-Douglas? Le réle des durées 
d'utilisation des facteurs 

(E. Heyer, F. Pelgrin, and A. Sylvain) 
Commodity-Linked Bonds: A Potential Means for 
Less-Developed Countreis to Raise Foreign Capital 
(J. Atta-Mensah) 

Exchange Rate Pass-Through and the Inflation 
Environment in Industrialized Countries: An Empirical 
Investigation 

(J. Bailliu and E. Fujii) 

Financial Conditions Indexes for Canada 

(C. Gauthier, C. Graham, and Y. Liu) 

Convergence of Government Bond Yields in the Euro 
Zone: The Role of Policy Harmonization 

(D. Cété and C. Graham) 

Competition in Banking: A Review of the Literature 
(C.-A. Northcott) 

Money Demand and Economic Uncertainty 

(J. Atta-Mensah) 

Regulatory Changes and Financial Structure: The Case 
of Canada 

(C. Calmés) 

Financial Market Imperfection, Overinvestment, and 
Speculative Precaution 

(C. Calmés) 

Monetary and Fiscal Policies in Canada: Some Interesting 
Principles for EMU? 

(V. Traclet) 

Uninsurable Investment Risks 

(C. Meh and V. Quadrini) 

The New Basel Capital Accord and the Cyclical 
Behaviour of Bank Capital 

(M. Illing and G. Paulin) 


Working Papers (continued) 


2004 


31 


36 


DL 


38 


oo 


40 


4] 


42 


43 


44 


45 


46 


47 


48 


49 


The New Keynesian Hybrid Phillips Curve: An 
Assessment of Competing Specifications for the United 
States 

(D. Dupuis) 

Investment, Private Information, and Social Learning: 
A Case Study of the Semiconductor Industry 

(R. Cunningham) 
Counterfeiting: A Canadian Perspective 

(J. Chant) 
Market Valuation and Risk Assessment of Canadian 
Banks 

(Y. Liu, E. Papakirykos, and M. Yuan) 

The U.S. New Keynesian Phillips Curve: An Empirical 
Assessment 

(A. Guay and F. Pelgrin) 

Optimal Taylor Rules in an Estimated Model of a Small 
Open Economy 

(S. Ambler, A. Dib, and N. Rebei) 

The Implications of Transmission and Information Lags 
for the Stablilization Bias and Optimal Delegation 

J.-P. Lam and F. Pelgrin 

Finance Constraints and Inventory Investment: 
Empirical Tests with Panel Data 

(R. Cunningham) 

A Forecasting Model for Inventory Investments in 
Canada 

(M. Chacra and M. Kichian) 

Prévision et analyse de la production manufacturiére 
au Canada : comparaison de modeéles linéares et 

non linéaires 

(F. Demers) 

Characterization of the Dynamic Effects of Fiscal 
Shocks in a Small Open Economy 

(N. Rebei) 

International Equity Flows and Returns: A Quantitative 
Equilibrium Approach 

(R. Albuquerque, G.H. Bauer, and M. Schneider) 

Real Return Bonds, Inflation Expectations, and the 
Break-Even Inflation Rate 

(I. Christensen, F. Dion, and C. Reid) 

The Transmission of World Shocks to Emerging-Market 
Countries: An Empirical Analysis 

(B. Desroches) 

Modelling the Evolution of Credit Spreads in the United 
States 

(S.M. Turnbull and J. Yang) 
Une approche éclectique d’estimation du PIC potentiel 
pour le Royaume-Uni 

(C. St-Arnaud) 

The Monetary Origins of Asymmetric Information in 
International Equity Markets 

(G.H. Bauer and C. Vega) 

An Empirical Analysis of the Canadian Term Structure 
of Zero-Coupon Interest Rates 

(D.J. Bolder, G. Johnson, and A. Metzler 

Trade Credit and Credit Rationing in Canadian Firms 
(R. Cunningham) 


* These publications are available on the Bank’s Web site, 


www.bankofcanada.ca 





2005 


1 


Self-Enforcing Labour Contracts and the Dynamics 
Puzzle 
(C. Calmés) 
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Notes to the Tables 





Symbols used in the tables 


R 


Revised 


Value is zero or rounded to zero. 


Note: 


Blank spaces in columns indicate that data are either not available 
or not applicable. 


A horizontal rule in the body of the table indicates either a break in 
the series or that the earlier figures are available only at a more 
aggregated level. 


Al 


(1) In February 1991, the federal government and the 
Bank of Canada jointly announced a series of targets 
for reducing inflation to the midpoint of a range of 
1 to 3 per cent by the end of 1995. In December 1993, 
this target range was extended to the end of 1998. In 
February 1998, it was extended again to the end of 


2001. In May 2001, it was extended to the end of 2006. 


(2-3) Year-to-year percentage change in consumer price 
index (Table H8). The core CPI is the CPI excluding 
the eight most volatile components: fruit, vegetables, 
gasoline, fuel oil, natural gas, intercity transportation, 
tobacco, and mortgage-interest costs, as well as the 
effect of changes in indirect taxes on the other CPI 
components 

(4-5) The operating band is the Bank of Canada’s 50-basis- 
point target range for the average overnight rate 
paid by investment dealers to finance their money 
market inventory. 

(6) The overnight money market financing rate is an 
estimate compiled by the Bank of Canada. This 
measure includes overnight funding of the major 
money market dealers through general collateral 
buyback arrangements (repo) including special 
purchase and resale agreements with the Bank of 
Canada. Prior to 1996, data exclude all repo activity 
with the exception of those arranged directly with 
the Bank of Canada. These latter have been included 
in the calculation since 1995. 

(7) The monetary conditions index is a weighted sum of 
the changes in the 90-day commercial paper rate and 
the C-6 trade-weighted exchange rate (see technical 
note in the Winter 1998-1999 issue of the Bank of 


Canada Review, pages 125 and 126). The index is 
calculated as the change in the interest rate plus one- 
third of the percentage change in the exchange rate. 
The Bank does not try to maintain a precise MCI 
level in the short run. See Monetary Policy Report, 
May 1995, p.14. 

(8) 90-day commercial paper rate. The rate shown is the 
Bank of Canada’s estimate of operative market 
trading levels on the date indicated for major 
borrowers’ paper. 

(9) The C-6 exchange rate is an index of the weighted- 
average foreign exchange value of the Canadian 
dollar against major foreign currencies. (See 
technical note in the Winter 1998-1999 issue of the 
Bank of Canada Review, pages 125 and 126.) Weights 
for each country are derived from Canadian 
merchandise trade flows with other countries over 
the three years from 1994 through 1996. The index 
has been based to 1992 (i.e., C-6 = 100 in 1992). The 
C-6 index broadens the coverage of the old G-10 
index to include all the countries in the EMU. 

(10) Gross M1: Currency outside banks plus personal 
chequing accounts plus current accounts plus 
adjustments to M1 described in the notes to Table E1 
(Bank of Canada Banking and Financial Statistics). 

(11) M1++: M1+ plus non-chequable notice deposits held 
at chartered banks plus all non-chequable deposits 
at trust and mortgage loan companies, credit unions, 
and caisses populaires less interbank non-chequable 
notice deposits plus continuity adjustments. 

(12) M2++: M2+ plus Canada Savings Bonds plus 
cumulative net contributions to mutual funds other 
than Canadian-dollar money market mutual funds 
(which are already included in M2+). 

(13) Yield spreads between conventional and Real Return 
Bonds are based on actual mid-market closing yields 
of the selected long-term bond issue. At times, some 
of the change in the yield that occurs over a 
reporting period may reflect switching to a more 
current issue. Yields for Real Return Bonds are mid- 
market closing yields for the last Wednesday of the 
month and are for the 4.25% bond maturing 
1 December 2026. Prior to 7 December 1995, the 
benchmark bond was 4.25% maturing 1 December 
2021. 
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(14-15) CPI excluding food, energy, and the effect of changes 
in indirect taxes. CPIW adjusts each of the CPI basket 
weights by a factor that is inversely proportional to 
the component's variability. For more details, see 
“Statistical measures of the trend rate of inflation.” 
Bank of Canada Review, Autumn 1997, 29-47 

(16) Unit labour costs are defined as aggregate labour 
income per unit of output (real GDP at basic prices). 

(17) IPPI: Industrial product price index for finished 
products comprises the prices of finished goods that 
are most commonly used for immediate 
consumption or for capital investment. 

(18) Data for average hourly earnings of permanent 
workers are from Statistics Canada’s Labour Force 
Information (Catalogue 71-001). 


A2 


The majority of data in this table are based on, or derived from, 
series published in statistical tables in the Bank of Canada 
Banking and Financial Statistics. For each column in Table A2, a 
more detailed description is given below, as well as the source 
table in the Banking and Financial Statistics, where relevant. 


(1) Gross M1: Currency outside banks plus personal 
chequing accounts plus current accounts plus 


adjustments to M1 described in the notes to Table E1. 


(2) M1+: Gross M1 plus chequable notice deposits held 
at chartered banks plus all chequable deposits at 
trust and mortgage loan companies, credit unions, 
and caisses populaires (excluding deposits of these 
institutions) plus continuity adjustments. 

M1++: M1+ plus non-chequable notice deposits held 

at chartered banks plus all non-chequable despoits 

at trust and mortgage loan companies, credit unions, 
and caisses populaires less interbank non-chequable 
notice deposits plus continuity adjustments. 

(4) M2+: M2 plus deposits at trust and mortgage loan 
companies and government savings institutions, 
deposits and shares at credit unions and caisses 
populaires, and life insurance company individual 
annuities and money market mutual funds plus 
adjustments to M2+ described in notes to Table E1. 

(5) M2++: M2+ plus Canada Savings Bonds plus 

cumulative net contributions to mutual funds other 
than Canadian-dollar money market mutual funds 
(which are already included in M2+). 

) Short-term business credit (Table E2) 

) Total business credit (Table E2) 

) Consumer credit (Table E2) 

) Residential mortgage credit (Table E2) 

) 

) 


(3 


er 


Gross domestic product in current prices (Table H1) 
Gross domestic product in chained 1997 dollars 
(Table H2) 

(12) Gross domestic product by industry (Table H4) 


(6 
(7 
(8 
(9 
(10 
(11 
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(13) Civilian employment as per labour force survey 
(Table H5) 

(14) Unemployment as a percentage of the labour force 
(Table H5) 


(15-16) Data for capacity utilization rates are obtained from 


the Statistics Canada quarterly publication Industrial 
Capacity Utilization Rates in Canada (Catalogue 31-003), 
which provides an overview of the methodology. Non- 
farm goods-producing industries include logging and 
forestry; mines, quarries and oil wells; manufacturing; 
electric power and gas utilities; and construction. 

(17) Consumer price index (Table H8) 

(18) Consumer price index excluding the eight most volatile 
components: fruit, vegetables, gasoline, fuel oil, 
natural gas, intercity transportation, tobacco, and 
mortgage-interest costs, as well as the effect of 
changes in indirect taxes on the other CPI components. 
(Table H8) 

(19) Gross domestic product chain price index (Table H3) 

(20) Unit labour costs are defined as aggregate labour 
income per unit of output (real GDP at basic prices). 


(21-22) The data on wage settlements are published by 


Human Resources and Skills Development Canada 
and represent the effective annual increase in base 
wage rates for newly negotiated settlements. These data 
cover bargaining units with 500 or more employees. 
Contracts both with and without cost-of-living- 
allowance clauses are included. 


(23-24) Bank of Canada commodity price indexes: Total and 


total excluding energy (Table H9) 
(25) Treasury bills are mid-market rates for typical quotes 
on the Wednesday shown. 


(26-27) Selected Government of Canada benchmark bond yields 


are based on actual mid-market closing yields of 
selected Canada bond issues that mature 
approximately in the indicated term areas. At times, 
some of the change in the yield occurring over a 
reporting period may reflect a switch to a more 
current issue. Yields for Real Return Bonds are mid- 
market closing yields for the last Wednesday of the 
month and are for the 4.25% bond maturing 

1 December 2026. Prior to 7 December 1995, the 
benchmark bond was 4.25% maturing 1 December 
2021. 


(28-29) The data on the government surplus or deficit on a 


national accounts basis are taken from Statistics 
Canada’s National Income and Expenditure Accounts 
(Catalogue 13-001), where the government surplus 
or deficit is referred to as “net lending.” 

(30) Merchandise trade balance, balance of payments 
basis (Table J1) 

(31) Current account balance, balance of payments basis 
(Table J1) 

(32) U.S. dollar in Canadian dollars, average noon spot 
rate (Table I1) 
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Année, Excédent ou déficit (-) des Balance des paiements Cours 
trimestre administrations publiques sur (en pourcentage du PIB) moyen au 
ou la base des comptes nationaux qe iii comptant 
mois (en pourcentage du PIB) Solde de Solde de du dollar 
la balance la balance E.-U. en 
Gouvernement Ensemble des commerciale courante dollars 
du Canada administrations canadiens 
publiques a midi 
(28) (29) (30) (31) (32) 
1992 -5.1 -9.] 103) -3.6 1.2083 
1993 -5.5 -8.7 1.8 -3.9 1.2898 
1994 -4.6 -6.7 2.6 -2.3 1.3659 
1995 -3.9 -5.3 44 -0.8 1.3726 
1996 -2.0 -2.8 Syl 0.5 1.3636 
1997 OR, 0.2 2.9 -1.3 1.3844 
1998 0.8 0.1 2.6 -1.2 1.4831 
1999 0.9 1.6 43 0.3 1.4858 
2000 1.9 2.9 6.2 Dail 1.4852 
2001 (133) ital 6.3 D3 1.5484 
2002 0.8 0.3 4.9 2.0 1.5704 
2003 0.4 0.6 4.8 2.0 1.4015 
2004 1.3015 
Taux annuels 2000 IV 1.9 2.8 Tell Bae 1.5258 
2001 I il 7 Dal 8.0 3.9 1.5280 
Il 1.8 2.0 7.0 2.9 1.5409 
Il 12 0.7 5.1 {lei 1.5453 
IV 0.4 -0.3 SP? ile 1.5803 
2002 I 0.6 -0.1 5.4 2.8 1.5946 
I 0.6 0.1 Sel 2.4 1.5549 
Il 0.7 0.3 47 1.5 1.5628 
IV ee 0.9 4.5 ile 1.5698 
2003 I 0.8 0.9 Se ili 1.5102 
I -0.8 0.1 4.4 1.8 1.3984 
Ill 0.7 0.7 49 22 1.3799 
IV 0.8 0.8 4.6 py) 1.3160 
2004 I 0.7 0.8 5.1 2.6 1.3179 
I 0.9 WEF 6.0 Sis) 1.3592 
Il 1.5 1.8 =)! 2.9 1.3072 
IV 1.2203 
Trois derniers mois 1.2203 
Taux mensuels 2003 D 1.3128 
2004 J 1.2960 
F 1.3290 
M 1.3284 
A 1.3425 
M 1.3783 
J 13577 
J 1.3219 
A 1.3118 
S 1.2878 
O 1.2469 
N 1.1961 
D 1.2191 
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A 1 Sommaire des variables clés relatives a la politique moneétaire 




















Données Cible de maitrise Instrument de politique monétaire | Conditions monétaires Agrégats monétaires —_ Indicateurs de l’inflation 
mensuelles de l’inflation (taux de croissance : 
(taux sur Fourchette opération- Taux du Indice des Taux Indice C-6 des sur 12 mois) Ecart de ren- IPC global IPCP Cofits IPPI Gains 
12 mois) nelle pour le taux du _finance- conditions du papier taux de change dement entre hors alimen- unitaires (produits horaires 
financement &un jour ment monétaires com- pondérés M1 MI++ M2++ _ les obligations tation, énergie de main- finis) moyens 
Four- IPC Indice (fin du mois) aun jour = (janvier mercial en fonction brut classiques et effet des d’ceuvre des 
chette deré-1)— 1987=0) a90 des échanges et a ren- modifications travailleurs 
cible férence | Bas Haut jours commerciaux dement réel des imp6ts permanents 
(1992 = 100) indirects 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (0) (11) (12) (13) (14) (15) (16) (17) (18) 
2001 J 1-3 63.0 1.8 525 5.75 5.4914 -6.06 329) 82.36 144 9.1 TET 2.36 2.0 2.0 3:9 Bei, 3.0 
R Neth LADS» silelf 5) aI) 5.4900 -6.94 5.05 80.78 14.3 8.5 Hell PAG] 2.0 ee 3.6 3.8 BED) 
M [e387 eet) 18 4.75 5.25 4.9927 -7.93 4.66 TSK Es) lever) 1e7 ie 2.34 Le iki) 4.3 3.8 3.7 
A 1-39) 3:6 2:3 4.50 5.00 4.7442 -7.71 4.49 80.28 Wes 72 les 2.36 lay 2.4 0.4 4.3 BY) 
M 1-35 93:9) 23 4.25 4.75 4.6700 -7.60 4.49 80.54 Mie eS) 7.8 2.45 2.0 2.5, 3.6 3.8 4.0 
J est Gish 288) 4.25 4.75 4.4935 -7.03 4.38 82.21 10.0 8.0 ee 2.36 1.9 2.4 She 2.8 3.8 
J 12395 92.6 924 4.00 4.50 4.2414 -7.70 4.22 80.97 SKS) fs) 7.0 2.28 Phe | 2.4 3.8 2.6 Bh: 
A Sim 82:8: 9253 SuIS 4.25 4.1679 -8.28 3.96 80.18 9.1 8.7 7.0 199 Zl 23 2.8 PES} 25 
S 1-Spe2 O92 3 3.25 Be 3.4858 -9.69 39 78.65 tS Oe 7.6 2.18 2.0 28 1.9 BS 23 
O 13h 9. 22 2.50 3.00 2.7412 -10.59 2.45 78.28 12.0 10.8 7.8 1.71 1.8 al 2.6 1.4 ANS) 
N (ES (Ohh lea 2.00 2.50 2.5955 -10.78 AU 78.50 is.7 13a 8.7 91 1.4 Ile 1.8 0.6 3.0 
D les} 07 IS} 2.00 2.50 2.2444 = - 10.94 2.08 78.33 14.3 14.0 7.6 193 1.3 1.6 23 1.0 3) 
2002 J Jlesy hes} ile! eS 225) 1.9923  -10.82 2.07 78.63 14.4 15.5 8.0 195 1.4 1.8 Ie 2.0 35 
B (fesie * Sy ee? WB) DUDS) 199265 = 1107 2.16 77.84 (WET SES) Jes) 1.96 1.4 2.1 0.7 1.5 3.4 
M eshe 1s il 1.75 PyGuS) 1.9933 -10.61 2.36 78.45 1274" 15-7 7.0 2.30 1.8 al 0.5 ibe 32 
A ee Ag 2? 2.00 2.50 2.2440 = - 10.07 2.46 79.48 11.8 15.3 7.0 Db pES) 1.9 I - 0.6 2.8 
M 1370 22. 2.00 2.50 2.2471 -9.31 2.68 80.79 12.0 14.5 6.7 2.24 2.0 1.9 1.0 -0.3 2.4 
J ey heey Il Dips PRA) 2.4964 -9.12 2.78 80.99 1B S38 6.9 ey 2.1 19 0.4 0.6 2a, 
J ech | Pal ail 2.50 3.00 2.7418 = -10.40 2.88 77.71, 13.4 14.8 6.8 2.28 Dal PON AOE) 0.5 2.8 
A 1-3) 2/6425 2.50 3.00 2.7448 -9.68 3.09 78.90 13 :Silo:2 6.7 2.18 Pep) 2.4 0.5 1.3 3.0 
S 1-37) 23:29 2.50 3.00 2.7447 = -10.27 2.90 TEN LO 1257 6.1 2.18 Mpg) 25 - 0.9 2.8 
O esi 3th ES 2.50 3.00 2.7449 — -10.06 2.83 78.63 11.4 12.5 5.6 2.18 2.5 2.4 0.5 Zl Pog) 
N 13m 6435 3.1 2.50 3.00 2.7431 -10.21 2.85 78.24 9.4 10.2 4.8 PMNS) 3.1 3.0 1.4 1.8 ZS 
D Es}, Si PAY 2.50 3.00 2.7439 -9.80 2.83 79.24 6.8 8.0 3.8 2.09 3:3 2.4 0.7 Zl 1.9 
2003 J 1-3 45 3.3 2.50 3.00 2.7439 -9.34 2.91 80.15 74 7.2 Sy), a) 33 2.9 iN? 1.1 1.9 
F (35463 2.50 3.00 2.7469 -8.61 ROT] 81.78 OS) 03) 35 2.40 33 29) IES 1.1 Del 
M fos) Glos) 2S BVps) 2.9920 -7.72 3.28 83.22 6:35 2) 3h) 2.50 3.1 OL) 1.4 0.1 1.8 
A 1-3 302A 3.00 3.50 3.2373 -6.92 3.35 85.07 Gwe oS 3.0 2.28 2.8 2.1 2all -1.5 I 
M 1-3" 2.9) 23 3.00 3.50 3.2416 -6.02 SH] 87.60 jhe” 8s) 35 2D, 2a pH) Hhs8) -2.7 1.8 
4) 1S. Onmeaal 3.00 3.50 3.2449 -5.11 Sonu 90.45 Wes) Sk) 3.3 2.04 2.1 2.0 1.4 -3.7 1.4 
J ES 22592) Wiles: 2S Bis) 2.9947 -6.60 2.89 87.07 10.0 6.7 3.6 PESTS) 17 1.9 1.8 -2.1 21 
A 1-350) IES 1) 3.25 29972 -6.68 2.80 87.11 94 6.7 35 229 1.7 1.7 1.8 -2.6 Pe 
S eet Pe A 2.50 3.00 2.7490 -5.93 2.64 89.52 8.4 6.5 3.4 Dalley 1.8 IES, 1.2 -3.8 Deak 
O ep ihfoy ils} 2.50 3.00 2.7492 -4.85 DA O25 Topp” 0s 3.0 2.38 1.8 1.8 Ne? -5.5 Dal 
N [23 pkG? IES 2.50 3.00 2.7481 -4.73 278 92.54 8.6) 6:7 Syl 2.38 1.8 iNBH/ 0.3 -6.0 2.3 
D 1-3 20 2.2 2.50 3.00 2.7481 -4.68 2.66 92.87 WES TES) 3.8 2.41 lies: al 0.6 -5.4 psa | 
2004 J WNesie bg ibs 225 Bell) 2.4951 -5.77 PRS Y| 90.68 LO 883 Shi 2.66 IN) 1.5 0.6 -5.3 Ds]. 
F kesh On ab 2.25 PEA) 2.4953 -6.21 2.25 89.82 rsh SH6) 4.4 253 1.0 1.2 ie! -4.3 2.8 
M JES Oe es 2.00 2.50 2.2482 -5.72 2.10 9155 14.3 10.4 4.6 2.65 1.1 1.2 0.5 -3.5 3.0 
A Eh UIsoy wales) ons; ROR) 1.9959 -6.98 2.05 88.28 Segp P2108 5.1 2.85 ih? Le 0.9 -1.3 3.2 
M [=e ile) eg APES) 1.9985 -7.08 2.07 87.98 16.4 13.2 SE 3.00 2 1.8 0.9 2.8 3.0 
J ies oye Taleyi EE) 2.25 2.0005 -6.36 2.10 89.81 14.6 13.1 5.8 2.96 1.4 1.8 1.0 3:1 BD 
J Wee 3) les) 1.75 DOES 1.9973 -6.03 A 90.65 2 es aS. 2.98 1.4 i) 0.8 0.6 2 
A 23h BS) ails) eS FDS, 1.9979 -5.28 D2 92.43 10.6 10.7 32 DoS 1.0 ley - 0.2 pre} 
S 1-3) eles 2.00 2.50 2.2496 -4.22 2.50 94.63 10.2 10.5 5.2 Die 1.0 1.6 fe -0.1 2.1 
O 1-3 23 «14 2.25 22) 2.4960 -3.03 2.60 O77, 11.1 10.6 Sef 2.72 0.8 ile 1.0 Dec 
N 1-3 24 1.6 2.25 QED: 2.4977 -1.82 2.74 100.95 LOSS Dal 1.1 1.8 -0.3 3.1 
D PS) PDAS 2.4999 -3.02 PP) 97.89 2.81 


* Indice de référence selon la nouvelle définition annoncée le 18 mai 2001 : IPC hors les huit composantes les plus volatiles, savoir les fruits, les legumes, l’essence, le mazout, le gaz naturel, le transport interurbain, le tabac 
et les intéréts sur préts hypothécaires de méme que l’effet des modifications des imp6ts indirects sur les autres composantes de Lire 
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